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7 be Prefacs. 


tions of the Sections of a Cone ; which | 
.f this day i is the moſt conſiderdble par 
of our'Speculative Geometry. 

I might eaſily demonſtrate that we 
arEbeholding to Sun-Dzals for the di. 
covery of thoſe admitable Curve Lins | 
whereof we find very great uſe in all 


3 of the Mathematics; for we 


annot confider the Shadow / of the end 
Eany body pointed on a Plaue, with- 


aut perceiving at the ſame time the 
. Eurvarure which the way of the Sun: | 


traces fort; which is moſt like to that 
of the Section of an upright cone which: 
hath a Circle paralletro the Equinocti- 
al for its Baſe, on which we may ſup+; 
poſe the Sun moves then when Pei 
makes that Shadow. - 


But altho the ee at thoſai 


- Garve Lines ſerves as a Foundation for 
the moſt part of the Deſcriptions of Dis 
als, yet in this Work I do not 3 


much from my Subject. i7 
Sceing alſo that divers other knows 
ing Geometers have. largely 1 152 1 
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h thereof it ſeems to me that it will bo 


I the moſt ancient Antiquity, and w hO 


ve | was the Inventer of this Art: We may 


K only believe very likely that it was per · 
es fected by little and little, and that the 


ad | day into divers parts, judged rhat- it 


he Tame Jun which limits the continuanes 
un thereof. 

at 4 We. may alſo be very. cably,perfund; 
ch £d that fl Meridian Line hath been 


di- | the firſt which they have drawn, as 
p- Well becauſe that it divides the apparent 


he day, which is the time during which 
Me may ſee the Jun, into two equal parts, 
aſe | and that the Shadow of A Str ait-line 


5 Zontal Plane, was always. extended a- 


know the greateſt height of the t 
pove the Horizon every day, the wllich 


al e daring the time of half e ear 7 
| 13 hs 


er very uſeleſs to re-ſearch into the time oh 


al | frſt, Men ſeeing the neceſſity which, 
ve |, they had to divide the continuance ofa 


h-: | could not be better done than by _s | 


br failed perpendicularly upon an Hori: bs 2 


nd; } Pang Meridian Line when the top of. 8 bY £ | 
u- 0 uni aden, ir be iq difs ” Ig 
00 Kan t lo dae nere ese 


1 Jo Profs 


| wiſcbined ts them one of the moſt con. 
_ fiderable Phenomena '; of the Fun. 
rh moſt part of theAncicnts divided 
de pace of time (which is from the 
=. ring to the going down of the Sun) 
itt twelve equal parts „ which they 
FCEeulled Hours, 0 the y began their Acs 
| | dunt from Sun Rang and although 
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the Hours changed their length durin 
the half year to thoſe which did not 
habit Under the Eqninoctial Line, 
|. _ where the apparent days are always e- 
1 dial to one another, therefore they 
have always Mid-day at the Sixth Hour: | 

- but theſe forts of Hours have no Cir. | 
cles of the Sphere that repreſent them. 
* * "This Babylontans began the day at 
the Sun Riſing, and divided the thts: 4 
tiom into 24 equal Hours: The Italians | 
began it at Sun a1 1 and made al- 

ſo their Hours equal: Thefè two man- 
ners of: [pinto the day have the 

| n for their term; the firſt did al- 
ways know how long time they had 
from the Sun Riſing above the Horizon, 
* _ andih6'others did always know that | 
|=. rene remains to the Sun ** ws 
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2 Day Sth the Sun 2 to che 15 i] — 
Meridiaſ, theſe laſt when the Sun cbmes 
to the' Meridian under the 1 4 
aud rhe firſt when the Sun comes to 'Y 
the Meridian above ' the Horiun; 7 
tkis manner of beginning the day has 4 4 4 = 
great advantages beyond other.. i . * 
I undertaſte in this Work cont 3 
the Beſtriprion of the Aſtronem 85 
Hours, Which have for thieir' "Tae 
the Metidiaiy., and of | tlie 428 


the Herizbn; In the co ſti 
theſe ſorts! of ' Dials t 82 

rinei L Opetations. Which 
5 each in particular, * 
obliged me to divide this Fre 
to Two Parts. BY 801. 
Ii the Firſt part; after = 
platne# as brief s 1 bah t 
l 7 to. be known; 
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OM and Practices, to draw their | 
principal Line, with the Points which 
are neceſſary for the deſcription of 
the Hour Lines, to the intent that 
E we. may. ſerve our ſelves with thoſe | 
j ich are: moſt fit in the different 
=. Rencontres of the Planes propoſed. .. 2-1 
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[1 . vantages in particular Caſes:; * 8 | 
lerve by which: we may ſerve our | 
Aelyes very near followin the Expoſi · 
tien of the Plane propoſed, to the 
intent that thoſe that haue nagt ſuffi 
FCeÿỹent knowledge of the different Ren- ' 
FEW contres of Planes; with the Circles A 
f che Sphere, may not give them: 
24, . > the, trouble to follow) a; 1 Method | 
from which they cannot draw - a great 
„ Adwanrage,” 1% 0 ar hop ll 
III all theſe Practices. which I pro: 
PE pble ,- make no uſe of the Mzgneti- | 
3 71 Lal Needle for there happens: Aden 
change to the Variation of, the M WE & | 
E 11 tical Needle; beſides we are not, a Poſe [ 
=z1 
2 that there is no .lron.c hid, or, 
bi Stone or Brick wnich is of the ak. 
&b.fron „ Which may turn aſide the 
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ſeen hereafter ; and when the Sunn 
13 marks Mid-day on, thar Horizontal Re 
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the place whither it would” go ii 7 
Wee fee. 35 
3 Alſo [ approve not that Method 1 
which many do practice to find th 
Declination of a Plaue, that is to ſa , 
the Angle which the Meridian Lino "2M 
makes on a Horizontal Plane with the 
Horizontal Line, which is the meeting 
of the Plane ofthe Dia- with that plane? — 
they draw on a Plane ſer Parallel te 
the Horizon (the which 1 we call a Le- 
vel Plane) a Meridian Line föllowing 5, 
ode of the Practices , which may be 
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Plane, they mark a Point of Shades, 
on the propoſed Plane ; but you muſt 
obſerve that the Errors that one com- 
mits in all the Operations, , as well 2 


the lacing of the Plane level "as lun 


the determination of che Meridia; ares Ts 


multiplied and increafed in tranſporte 1 

wc ere to another Plans. Ahn 1 
or the f ame Reaſons We güghe a 3 

ſot to re jet all forts of Inſtruments{Unk? 

leſs Py be very plain and 1 large: 


+ {Is Wet 


Tui A 5 
* 3 * 2 os Ed * 5 4% 


he 
* 


„Therefore I have thought good to uſe 
I only the Ruler and Compals, the 
plomb Line and the Level, and ro 
diraw the Lines and Circles only upon 
bie given Pave, 
 . *, Althowe may determine the length 
of the Lines, and alſo the moſt part 
of the Angles by Calculation of Sphe- 
ical and Strait-lin'd Triangles, which 

Oo ſerves for the drawing of Drals , 
Yet 1 have thought good that I 
h poſg-gny (of thoſe 
tiſe, be- 
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teach are for all ſorts of Planes indiffe- 


1 give: Alſo it is to be obſerved that 


| [ deſcribe, are always Conick Sections, 


te Pi 7 ate, | — 2 71 4 5 
"2668 aide Aſtronomical Hour Li 
and then to deſcribe che Paralle 
the SIN. ,- 

I propound no Fan ee 
ction on the Horizontal and Vertical 
planes, which only gives particular... 
Rules for each Caſe, the which ig 
the ordinary way happens . very ſel- 
dom: Therefore the Methods that I 
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rently conſidered. I know well that 
there are divers Caſes where We 
might find Abridgments, but theſe 
Abridgments conſiſts only in certain 
Lines and Points which come to be 
united in the general Practices which 
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the Portions of Curve Lines that! 


that is to ſay, either Ell ipſes, Hyper- ; 
boles, or Paraboles „ and ſomeumes - 
Circles, when the Plane is perpendicu- 1 
lar to the Axis of the Cone, the hien 22 * 
is always an upright Cone. 2 

The moſt part of the practice that = 
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ble thereof Calculated for the gays | 
of Four Years following. one ano- 
ther, to the end to comprehend the 
Bilſlextile or Leap Lear; I there al- 
o add the Differences of the De- 
elinatiens for every day, with a Table 
of cape of the principal Cities 
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CHAP. a 


Of the Circles of the Sphere 3 
to be known for the * of 
S UN-DIALS. | 


HE Sphereis an Inſtrumiehr e we 
explain the Daily Motion of the Cæleſi- 
L I Bodies, according as they appear to us. 

0 to move always from Eaſt to et, and 
allo the proper Motian of os Sur „ which move: 
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[ 2 ] 
from Weſt toward the Eaſt, and makes his Re volu- 
tion thro the Twelve Celeſtial Signs in the ſpace of 
one year. EO 

This Inſtrument is compoſed of divers Circles, 
ofwhich we only deſcribe thoſe that belong to our 


preſent Subje# : Thoſe Circles whoſe Planes paſs 


thro the Center of the Earth, are called Great Cir- 


cles of the Sphere, and all the other are Leſs. 
But before we ſpeak of theſe Circles, we ought 
to. conſider the Axis of the Sphere, which we con- 


celve to be as a ſtrait line about which the Inſtru- 


ment is turned. The two Ends of the Axt are 
called Poles, the one North and the other 


South. | „ 
The Earth is placed in the middle of this In- 


rument, and conſequently the Ax paſſes thro 


the Center thereof. We may underſtand from 
Aſtronomital Obſeruatiops that the Globe of the 


. Earth is ſo little, in reſpect to its diſtance from 
the Sun, ſo that we may conſider it as a Point, if 


we compare it to that diſtance. 

The Equinoctial or Equator is à Great Circle, 
and gne of the chiefeſt of the Sphere , the Plane 
whefeol is at Right-angles to the Ax, it divides 
the Sphere into two equal parts, whereof one is 
eulled Septentrional, and the other Meridional. 


Fig. 1. The Ecliptick js another Great Circle 


whoſe Plane makes an angle with the Plane of the 
Equinoctial of 23 degrees 30 minutes; the Sun 
moves under this Circle, going from the Weſt to- 


ward the Eaſt, and makes one intirę Revolution, 


in 


- 


* 


ö 


TTT 


in 365 days and near 6 hours. The Inclination 
of this Circle to the Equinoctial, cauſes the diffe- 
rent Declinations of the Sun in regard to the Equi- 
noctial; it is divided into Twelve equal parts, 
which are called Signs: And we begin from the 
Interſection thereof with the Equinoctial, procee d- 
ing towards the North. The Names of the 
Twelve Signs are Aries, Taurus, Gemiui, Can- 
cer, Leo, Virgo, Libra, Scorpio. . rig 4 
Capricornus, Aquarius, Piſces. Their Characters 
are Y, &, 1, S, S, A, ,m, 7, W, 
, N. 

The Tropicks are two Circles parallel to the 
Equinoctial, which touches the Ecliptick in the 
point of its greateſl diſtance trom the Eguinoctial; 
therefore theſe Circles are diſtant from the Equi- 
noct ial 23 deg. 30 min. on one fide toward the 
North, and on the other ſide toward the Scut h. 

So that it is manifeſt , That when the Sun is in 


& 


the common Interſection of the Ecliprick and E- 


quator , the Motion of the Sphere about its Axz, 
which goes from Eaſt to Weſt, and is called the 
Motion of the Primum Mobile , makes him ap- 
pear to us in the Equinoctial; and alſo when he is 
in his greateſt diſtance from the EquinoFial , the 
ſame Motion of the Primum Mobile makes him to 


appear to us to move in the Tropicks. 

The Zenith is an imaginary Point in the Sphere, 
marked by a ſtrait Line coming from the Center 
of the Earth, and paſſing by ſome place of the 
Superficies thereof. This Line is called the Verti- 
cal Lin: of that place. 'B 2 The 


— 


* * 
n 1 


qe Horizon is a Great Circle, whoſe Plane 
cuts the Vertical Line at Right- angles. The 
Horixon of a Place diſtinguiſhes the viſible part of 
Heaven of that Place, am that part of Heaven 


4 


which is not there ſeen. PE | 
The Meridian is a Great Circle which paſſes 


thro the Poles and Zenith , the Plane whereof is 


at Right-angles with the Planes of the EA noffial 


and Horizon. When the Sun comes to this Cir- 
cle, he is in the middle of his apparent Courſe du- 
ring & day, and is at his greateſt height above the 


Horizon, becauſe this Circle paſſes thro the e- 
with and Poles. SO wy 


I we ſuppoſe the Equino@ial to be divided in- 
to 24 equal parts, beginning from the Meridian, 
the 6th and 1 8th part ſhall fall on the Interſecti- 


ons of the Horizon and Equinoctial, becauſe the 


Meridian and Horizon are at Right-angles to one 
another; and if we imagine other Circles like the 


Meridian, that is to ſay , that paſs thro the Poles 


of the World and Point of Diviſion of the Equi- 
noctial, thoſe Circles which we call Meridians, 


| ſhall be the Hour Circles, among which is the Me- 


ridian of the Place, whereof all the Planes inter- 
ſect one another in the Ax. We may alſo con- 


ceive others, which divide each part into two or 


four, to mark the half- hours and quarter- hours; 


for it we ſuppoſe theſe Gircles to be fix d, then 
when the Primum Mobile turns the Sun with his 
Eclipticł about the Axis, the time of his apparent 
Courſe thall be divided into hours, halves, and 
quarters, by theſe MAeridians. Allo 
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Alſo we number the Declan of che Sun up- 
on the like Meridians, which do all interſect the 
Equinoctial at Right Angler, which we make to 
paſs thro the Center of the San in the Ecliprick : 


We number this Declination from t he Equinoctial 


towards the Poles: Therefore it is either South or 
North. The Angles of Declination ate meaſured by 
Arches of Circles. 

' Thoſe Circles that paſs by the Vertical Line 
are called Vertical Circles (or ATimut ih) and their 
Planes are perpendicular to the. Plane of the Ho- 
rizon; they ſerve to meaſure the height of the 
Sum above the Horizon, which is numbred from | 


| the Horizon toward the Zenith. 


It is manifeſt from that which has been fad bet 


by fore, that there are infinite Horizons and Meridians, 8 
and that there are only theſe two great CH , 


which may change according to the different RN 
places on the Earth, for they ; are eſtabliſhed by 5 


the Vertical Line. 


The Amplitude of Riſing or Sari is ; counted hs 
on the For fxon, beginning from the Points where 
the Equinoal cuts the Horizon , and is numbred 
toward the South or North, 

If we conceive that i in the Revolution 7 one 
day the Horizon moves, as being faſtened. to the 
Axis , ſo as it cannot changei its Inclination; · then 
when it ſhall paſs by the 24 equal Divzons | of the 

Equinoctial, it ſhall repreſentthe '24.( lth of the 
xo e f = ne” 


ty 7 2 3 
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CRAFT. WH. 
Of the Definition of Sun-Dials , and 


of the principal parts which ſerves 


for zheir Conſtruction. 


e Diſtance ftom the Center of the Earth to 
the Super ficies thereof not being conſidera- 
ble, in reſpeR of the Diſtance of the Earth from 
the Sun, we may take any Point on the Superficies 
and conſid er it as its Center in relation to the Mo- 
tion of the Sun. 
Therefore if we place a Style which is a Pointed 
Rod upon any Plain Surface, and then conſider 
the Point of that Style as the Center of the Earth, 
the Interſections ot that Surface with the Planes of 
the Hour Circles, of the Equinoctial or Equator , 
of the Horixon and of the other great Circles, ſhall 


be ſtrait Lines, which retain the Names of the 
Planes of the Circles from whence they were pro- 
duced : All theſe Lines on that Plane Surface with 


the Style makes a Sun-Dial. 


The Shadow of the Point of the Style „ Which 


is one of the Points of the Axa ſhews the Hours. 
And if the Axis which paſſes by the Point of 

that Style meets with the Plaue of the Dial in 
any Poim, that Pozys is called the Center of the 

; = | 4 Dial 3 


n 
le 


Ta 


Dial; for it is evident that all the Hour Lines 


ſhall meet in that Point. | | 
It is alſo evident that the Shadow of the top of 
the Style gives the Hours, and ſhews when the 
Sun meets with any one of the Circles of the 
Sphere; for when the Sun comes to a — Cir- 
4 , the Shadow of the Axis extended in the 


Plane of that Circle, if that Circle paſſes by the 


Ax; and if it paſſes not by the Ax#, the ſha- 
dow of the Point of the Style ſhall be in the Plane 
df that Circle; for the Planes of great Circles 
paſs by the Point of the Style. 

And if we conceive a Conical Superficies which 
has for its Baſe a leſs Circle of the Sphere, and 
for its Vertex the Point of the Style , that Conical 
Superficies ſhall meet the Surface of the Dial in a 


Curve Line; ſo as when the Center of the Sun 


ſhall touch that leſs Circle which is the Baſe of 
the Conical Swperficies , the Shadow of the Point 
of the Style ſhall touch the Curve Line which is 
the meeting of that Carve Superficies with the 
Plane of the Dial: for the Point of the Style is on 


that Superfieies whereef it is the Vertex, 


The Foot of the Style is that Point on the 
Plane of the Dial, which is the meeting of a 
ſtrait Line drawn perpendicularly to that Plane, 


and which paſſes by the Point of the Style: + 


If the Plane of the Dial be conſidered as the 
Plane of the Horizon of any place, the ſtrait Line 
that paſſes by the Point of the Style and by its 
Foot, ſhall be the Verticat Line of that Place: 

TE B 4 and 


EE FE. 
andthe Plane that paſſes by that Vertical and by 


the Aus, ſhall be the proper Meridian of that 
Tlacg, conſidered as the Horizontal of a Place. 
The meeting of the Meridian and Surface of 


the Dial is called the Sulſtylar Line, or the Me- 
ridian of the Plane or Surface of the, Dial, which 
we ought to diſtinguiſh from the Meridian of 
the Place, which is the meeting of the Meridian 
proper to that Place and of the Surface of the 
Dial, at leaſt if they be not coincident, which 
happens when the Dial does not decline from the 


ol 


Eaſt or Weſt. _ 


ning. af the Signs, 


J. 
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larly ; the light of the Sun ſhining thro. the 


[9 ] 


CHAP. "I e 
75 Mark the. Points of Shadow a 


Fg. 2. T He Practices which are bende n this dh 5 
- Treatiſe, being f. on the 


Points of Shadow of the Point of the 851 10 "4 5 A 4 


very ſmall, it is very neceſſary to mark them 
very exactly; but it is very Gtbeul becauſe of 


the Penumbra : See here two ways by which it 
may be done. 


The firſt is to fit a Gra * Plate to Ihe 
 Pojnt of the Style, which may be parallel to che 


Plane of the Dial, whereof the Center may. be 


joyned to the Point of the Style ; then having 


dravn the Sliado w of the ſai Blate « on the Plane | : 


of the Dial, take the middle of that Shadow 2 
which ſhall be the Shadow of the end of 1 


Style at the ſame time when we .obſerved the . i I 


Shadow of the Plate. 1.3 
The Second way is to make a mall rounds Ef 
hole in a little piece of Paſt-board or thin Plate, 


or other like body „and having applies it to the bi 
end df che Style, ſo as the Center of the Hole; 


may be joined to the Point of the Style, and that 
the ſmall Plate may regard the Sun perpendicus 


uy | : 
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the Point, which may paſs thro the Center of that 
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to any ſenſible Error, as we may ſee by this O— 


. we THE lt cs 


that Circle ſhall be the Shadow of the Point of 
the Style. - 


as ſmall as is poſſible, for ſo the Operation ſhall 


of the ſmall Plate. 


3 : 


Hole ſhall mark a clear Circle or Oval DE in the | 

Shadow of the Plate on the Plane of the Dial, 
which we draw on the fad Plane;and if it be an O- 

val, having drawn a ſtrait Line DPE from the Point 


P, which is the foot of the Style, whereof & is 


Oval and cut it in D and E, or drawDG and 
EF parallel to one another, and making any 
Angle with DE, DG being made equal to DS, 
and EF equal to ES, the Line G F ſhall cut 
D E in the Point A, which ſhall be the Shadow 
of the Point of the Style S, at that time when 
the Oval was drawn: But we may take the Center 
of the Oval for the Point A, without falling in- 


peration. 5 
But if the Shadow be a Circle ; the Center of 
Here Note „That we ought to make the Hole 


be more exact. It is ſufficient that we may ſee 


diſtinctly the Figuye of the Light in the Shadow 


CHAP: 


CHAP. Iv. 


To Draw the Horizontal Line. 


| Style the Point whereof is 8, being planted. 
A upon the Plane of the Dial, we apply a 


Rule AS, ſo as ene of the Edges thereof AS 


may be level, touching the Point of the Style, 
and that the end of that Edge of the Ruler maß 


touch the Plane of the Dial at the Point A, 
which ſhall be one of the Points of the Horizontal 


Line. 
By the Point A draw a level Line on the Plane 


ol the Dial, which ſhall be the Horizontal 
Line. 


- 


8 
There are ſo many ways to ſet a Ruler level, 
that I will preſcribe none in particular, | 


— 
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Line AB. We may take divers Points, as A, for 
to find divers Points as B, and if the Operation 
be made exact, all the Points as D, ought ts be 
in one and the fame ftrait Line with the Point P. 
If the Suns Declination has changed conſidera- 
bly in the time which has paſſed between the 
two Obſervations of the Pants of Shadow A and 
B; which may fall out when the Sun is hear 
dhe Equinoctial Points, or when the Style PS is 
5 B:; 


1 


4. 4 


| ES - CHAP. : 0 
* To find the Subſtylar Line, two. 
. Points of Shadow bezng given i 4 
* certain condition. 

418 To find the Center and draw the Equi- | 
1 noctlal Line, the Dechination of 
{i the Sun, and one Tr a7 of Shadow 
hy being given. 

| 5 Big 2 Ls there be a Style,the Point CLP? 1s 
| | 8, and P the Foot, having marked the 
1 Point A, which let be the Shadowy of the Point 
Wi 38, an; the Plane of the Dial; onthe Point P as 
. Y a Center, and at the Diſtance p A, deſcribe. the 
Fl Circle AB , and when the Shadow of the Point 
s comes again to the Circle AB on the ſame day, 

| | at the Point B we mark that Point. Then draw 
RE the Line AB, and divide it into two equal parts 
1 in D, the ſtrait Line P D, ſhall be the SHH xlar 


Line 5 which ought to be at Right Aug les to the + 


a2 :t 0 A ftw kh, © of — 


very high; or laſtly, when there has pa ſſed much 
time between the Obſervations, we ſhall not 
have the Subſtylar Line exactly. - 


ye Demunſratimm of the former Prafticg. 


Suppoſing the Declination of the Sus not to be 
changed between the two Obſervations of the 
Points of Shadow A and B; by conſtruction the E 
two Triangles APS, BPS, are _ and alike; #3 
therefore the Angle PS A is equal to the Angle * 


PSB; the Sun therefore was equally elevated a- 4 


bove the Plane of the Dial, then when the two 
Points of Shadow were obſerved. Therefore 


the Sun was <qually diſtant from the Meridian of 
that Plane at the times of the two Obſervations: 


Therefore the Line PD, which divides the Line 
of Arch AB into two equal parts, ſhall be the Meri- 
dian of the Plane. | 


To find the Center of the Dial, and to draw © 
_ the Equinoctial Line, knowing the place where 
the Shadow of the Point of the Style cuts the, 
Subſtylar Line. EN 


If between the Points of Shadow AandB, we- 
mark a Succeſſpn of Points of Shadow, ſo that 
we may have the Point L where the Shadow of 

the Point of the Style meets with the Subſtylar 
Lime between the Obſeryations, having erected 
PF perpendicular to the Subſylar Line, and 


equal to the height of the Style PS, let the ſtrait 
Tine FL be drawn, and having made the Angle 
FE equal to the Declination of the Sun ar 
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that time when the Point of Shadow L did mee 


with thelS»bſylar Line, ſo as the Point E, or 
the meeting of the ſtrait Line FE with the Sub- 
fylar Line, may be always towards the Convex 
part of che Curvature of the Line ALB, that 
Point E ſhall be the Point where the Equinoctial 
Line E G cuts the Subfiylar Line; which Lines 


ſhall interſect one another at Right Angles. 


Then having drawn F C perpendicular to F E, 
the ffrait Line FC determines the poſition of the 
Ax with the Subſtylar Line; and if it meets with | 


it in the Point C, that Point ſhall be the Center 
of the Dial, and the Line F C ſhall be the Angle 
of Inclination of the Axis with the Subſtylar Line, 
which ſerves to place the Ax, and ro ſind the 
22 neceſſary Points for the Conſtructton of the 
Dial. | 
It is not neceſſary that the Point of Shadow L 
ſhould be taken on the ſame day when we ob- 


ſerved the other Points A and B, it is ſufficient 


that we have the Declination of the Sun then 
when we make Obſervation of the Point L, and 
on which fide the convexity of the Tra# of the 
Shadow ſhall be on that day, to find the Point E. 


Demonſtration. 


The Demonſt ration of this Operation is manifeſt, 
if we conſider that we have made the Angle LF E, 
and that the Line FC ought to be extended in 
the Plane of the Meridian, which is perpendicu- 


o 


© M0 
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lar to the Plane of the Dial, and that che meeting 
of the Line DP Cand the Point P, ought to be 
| conjoyned inthe Pointof the Style 8. 


Another way of finding the Subſtylar Line by the 
Amplitude of the Suns Riſing and Setting upon 
the Plane of the Dial. 8 


When the Sun begins to riſe on the Plane of 
the Dial, mark the Shadow of a Small Thread ex- 
tended from the Foot of the Style to its Point, and 


do alſo the ſame when the Sun ſets on the Plane 


ol the Dial, the Angle comprehended between 
theſe two Lines of Shadow, whoſe Vertex is at 
the Foot of the Style, being divided into two e- 
qual parts, ſhall give the Subſtylar Line. CEE 

This is manifeſt , for that Angle is the Sum of 
the Ortive and Occaſive Amplitides of the ſame 
day, which we ſuppoſe to be equal. 

The Subſtylar Line being placed, we may find 
the Center of the Dial by the Practice of the 1 1b 
Chapter , uſing only one Point ef Shadow, and 
knowing the Declination of the Sun at the Hour 
where the Point of Shadow has been marked ;' 
and if the Dial have no Center, we may have the 
Inclination of the Axis with the Subſtylar Line; 
which ſhall ſerve inſtead cf the Center for the pla- 
cing of Hours: Alſe by the ſame Practice we may 
have the poſition of the Equinoctial Line. 
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CHAP. vi. 


W. '450&; 4 $ID 


_ ''To place the Subſtylar and Zübonl 8 
| MY al Lines, and the Center, of ihe 


Dial, aud to determine the poſt 104 
5 25 of the „ 
Huy Two Points of Madel being 
Fiven, veith the Dec ſination of the 
Sun at the time of Osfervatzon of 
ihe Points of Shadow. 


x 8 WA Ying placed o on the Plane of thei 


taken at pleaſure. 

ſome certain Plane. having unde the: 
; d {a equal to the Sum or Difference of a 
Fab: ag and that of the Declination of the 
Fun on that day on the which the, Points of Sha- 


dg or South ; for you would have a Point of 


3 85 ef which may be more North 
int ol the Style, you muſt make the 


SEE 


wo of the Declination of the Sun, if the De- 


I Dial, A the Point may be S and | 
he Foot, and any two Points of Shadow. Aand 7 | 


Subſtylar . Line: as Q which may anſwer to a 


a0 ſ @equal.to the Sum of a Right Angle and 


= BD ] 

Take (dof any length, and make ſa and [6 
equal to the Intervals. SA, S B, from the Point 
ol the Style tothe Points of the Shadow; from the 


Point A as a Center at the diſtance a d, deſcribe 
T wo Arches of Circles at T and L, and from the 


wrw 


OT, which are equal, | deſcribe the Semicirol 


Then draw the ſtrair Line P GK parallel to 
AB, interſecting L T in the Point G, and make 


the G K equal to PS the height of the Style: and from 
dP | the Point P, as a Center, at the diſtance of the Line 
IB, /, deſcribe the Arch I, cutting the ſtrait Line 
LI in the Point J. 85 = 
the | And from the Point K as a Center, and at the 
fa diſtance Gj, deſcribe the Arch D R, cutting the Se- 
the']. micircle L T in the Point D: Then to the Line 
ha- LT , let fall the perpendicular DQ and draw 
tion the ſtrait Line QE, which ſhall be ine Subſty- 
r i Tengen ts 
0. 4 I che Point Qfalls too near to the Point P, we 
orth may take ſd greater, and begin the work again 
the to determine the Subſtylar Line more exactly. 
and If the Declination of the Sun be: conſiderably 
De- | changed between the Obſerwations of the Points 
nce of Shadow, be it that the Obſcrwvations be made 
if it on the ſame day or on different days, the Angles 
ring A 4ſa, 


L! 


a ,d ſb muſt be made according to the ail. 


ferent Declinatious at the times of Obſer vation, and 
the Angle d ſa being made as has been taught 
before for the time 2 the. Obſervation of the Point 
of Shadow A, make [a equa 
Angle d ſb being made for che Obſervation of the 
Pore of Shagew'B , make ſ& equal to $'B. 
Then fromthe Points P and Q. of the Subſty- 
lar Line raiſe the Perpendiculars P N equal to the 
height of the Sty/e P 8, and Q. equal to QD; 
then if the frair Line MN being draw meet 
with the Subſeylar Line in C, the Point C ſhall 4 
the Center of the Dial, and the Line NE 
pendicular to NM, meeting wirh the 84 be, 
Line ; the Line WE being drawn perpendicular to 


the Snbſtylar Tax: paſſing thro the Point E thall be 


the Equingct ial Line of the Dial. 

We may obſerve that the Point D ought to 
be on the ſide With the Serhicircle TLG, which 
is cut by the Line P G K, and which anſwers to 
the Point Miof the Axa, which is ſuppoſed to 


be more toward the North than the Point 8 the | 
Point D-may indifferently meet with the Cirele on | 


either {ide of the frait Line I 2 


Alo, We may obſerve that if the Prait Line | 


. TO paſſes by the Point P, that Line ſhall be the 
Subſtylar Line, and it ſhall always paſs by the 
Point P, if: the Points of _— A _ bh are 
F oings of the EquinoCtial Line. 


DE- 


to S A; alſo the 


* 


ö 
Demon ſtratiomt 4 


Ir char by this Conſtruction that the Line id 


| repreſents the Axis, and fa and ſb the Lines of the 


Shadow from the Pom of the Style, which make 
with the Axis fd an Angle equal to the Sum or 
Difference of a Right Angle and Angle of the De- 
clination' of the Sun, according to that which hath 
been preſcribed in the Practice: Therefore if we con. 
ceive that the to Triangles a fd, bfd, each a. 
part ha xe i hei, Points a and b in the Points of 

Shadow A und B, and their Points ſ joyned toge- 
ther ith tho Point 8 of the Style, if the Points d 
each of rbeſe Trianglec are alſo joyned together, 


 theſt tuo Triamg les in this Poſition: compoſe æ Py- 


ramid A BS d whereof the Line Sd u the Axis of 
But 10 fd on the Plane of the Dial 4 Point 
which may anſiver perpendicularly to the Point 
d, as Panſwers to the Poiut 8, we muff, 
confidey in the Pyramide the Triaugle ABD 


to mo v upon the Line AB, ſo as it is ma. 
| wifeſt that the Point d deſcribes a Circle ſuch as 1 


ILD, ons Plane which 1 perpendicular to the 
Plane of rbe Dial; and the Interſection of thoſe two 

Planes is the ſtrait Line TL, which ought.ro cut 
the Line 4 B, which conjoyns the Points of Shadow 

A and B in the Point O, aud O, OL ſhall be 
L. : There remains nothing more but to mark. 
the Point d or Dupon the Circle LD couch'd on, 


| ?be Plane of the Dial. Cz 1 


| ho. 
| 
| 


the ſtrait Line ſ d moves upon its extreme, ſ be- 


LD, #t# evident that that extream d ſhall de- 
ſeribe a Circle R D upon that Plane which ſhall 


| does there mark the Point (2, which 10 one of the 
Points of the Subſtylar Line , ſeeing that the Point | 
d ene of the Points of the Axis. 


the Line N Mdoes there repreſent the Axis in its 
Poſition, the Point C the Center of the Dial, and 
_—_— the Line VE fhall be the Equi 
: notlia | ge | 
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The Plane of the Circle LD T being perpendicu- 


lar to the Plane of the Dial, if we concerve that 


ing immovable, and put upon the Point of the Style 
S, and that the other extrem thereof d, may be 
always in its moving uponthe Plane of the Circle 


have for its Center the Point K,where the Line S K 
drawn from the Point of the Style S perpendicularly 
to the Plane L DT, meets with the ſame Plane,the 
which Line & K ſhall be equal to PG: but the Se- 
midiameter of the Circle R D ſhall be equal to Gl 


F PI le made equal to ſd; but the inter ſection of | 
the Circle L DT with the Circle RD, which tbe 


Point D, deter mines the poſition of the Point d of the 


Axis. So as D (Q conſidered as perpendicular to the | 


Plane of the Dial , coming fromthe Pointd or D, 


| Tris alſs evident that the Plane N MCP bein 
ſuppoſed to be perpendicular to the Plane of the Dia 


. 


Ano- 


ein 

Dial 
3 its 
and 


qui: 


ba 


7 
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8 Another Practice upon the ſame Poſitions and 


2 onſtruct ions. 


The ſame Preparations being made as before * 
take two ſmall Rods of any firm Matter, as of 


Wood of a ſufficient thickneſs, or of Iron: and 


make them pointed at the ends, and equal in length 
to the ſtrait Lines ad, bd; it is not material 
whether they be ſtrait or crooked, if the Di- 
ſtanoes between their Points be equal to d and 


Put one of the Points of that Rad which is equal 


to adon the Point of ShadowA ,and one of the Points 


of the other Rad to the Point of Shadow B, and 


joyn them together by their other Points but ſo as 


the Points that are joyned together may approach 
or fall back from the Point of the Style without 
altering the other Points of the Rods, which are 


ſet on the Points of Shadow A and B; then we 


take with the Compaſſes or otherwiſe, the di- 


ſtance between the Points a and d, and ſet that 


diſtance between the Point of the Style and the 
Points of the Rods that a re joyned together, ſo 
as that Point, it may be more toward the North 
than the Point of the Style: by this means the 
common Point of the Rods being fixt, ſhall be ene 
of the Points of the Axis which ought to paſs 
by the Point of the Style, therefore the ſituation 
of the Ax ſhall be determine. 


ex _- 8 


it is met by the Line D 8, drawn by the Point o 
the Style S, and by the end of the Rad D, ſhall 


more eaſily the Demonſtration of the WR 
OY is 7 1 in 8 22 82 


Y 
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By this common Point of the Rods fo fixt, which 
I call D, having drawn a Line perpendicular rot 
the Plane of the Dial, which ſhall meet it in the = 
Point N, the Line P . be the Subſtyla 


Line. 
The Point C on the 13 of 5a Dial where 


To 


be the Center of the Dial, and by the Praia TY 
of the 11th Chapter we may draw the Equinocti | 


al Line: but if we have not the Center, we may On 


* it by the Practice of the ſame Chapter. 
Thu Practice may ſerve to make you underſta 


CHAP. vil. 


To place the Subſty lar Line, 1% Cen- 

tèr the Dial and the Equinoctial 

Lines 8 | 

One only Point of Shadow being given, 
with the Declination of the Sun and 

height of the Pole above ihe Ho- 
rizon. ED 


Fig. 6. He g placed a Style upon the Plane 
nk 44 of the Dial, whoſe Point may be I, 
and P the foot, and A one Point of Shadow, draw 
a Horizontal Line by the Practice of the 44h Chap- 
ter. And by the Point P draw the Lines BPH 
perpendicular to the. Horizomtal Line h H, and 
P Z parallel to H hand equal to the Height of the 
Style PS. Then from the Point H, where P H meets 
with the Horizontal Line, draw HZ and Z B 
f r - to Z H, which ſhall meet with 
} HP at the Point Bif the Horizonal Line paſles 
not thro the Point P:: Firft ler ir meet at the 
Point B. EE. e 
| Upon ſome Plane make the Angle d fa equal 
do the Sum or Difference of a Rigb Angle, and 
. — "8 
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e cine: whun 
the Point of Shadow was obſerved, according 


to the Precepts which have been given in the 


tb Chapter , and make the Angle d  b equal to 


the Sum of a Right Angle and the height of the 
Pole above the Horizon. 


Then taking the Point d at pleaſure on the 
Line ſ d, make ſh equal to ZL B and ſa equal to 


the length of the Shadow from the Point of the 


Style S to the Point of Shadow A, and draw the 
ſtrait Lines ad, bd. $35 8 owes” | 


And by the Points A and B draw the ffrait Line 
AB, and from the Point B as a Center, at the di- 
ſtance bddeſcribe the Arch J L either above or 
below the Line AB; and likewiſe from the 


Point Aas a Center, and at the diſtance a d, de- 
ſcribe the Arch g d, cutting the Arch L f at the 
Point L, and from the Point L draw the ftrait| 


Line O L perpendicular to A B. 


From the Point O as a Center, at the diſtance 


O L deſcribe the Arch DL. 1 
And from the Point P draw the ſtrait Line 


P GK perpendicular to O L; and from the ſame 


Point P, at the diftance d/, deſcribe the Arch I ei- 
ther on the one or the other {ide of G, cutting the 
Line L O at the Point J. ä 

Then make G K equal to P'S the height of 
the Style, and from the Point K, at the diſtance 
GI deſcribe the Arch RD, cutting the Arch DL 


in D, and from the Point D draw the ſtrait Line 
D perpendicular to LO, and the Line PQ} 


which 


am kr SS 


{RY * ae 


mw, * Ww4 PA ©.XNt1 - 
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which paſſes thro the Points P and Q ſhall be the 
Subſtylar Line. OS WY 
If the Point Q be too near to P, we may find 
another, by taking another Point d on the Line d, 
as has been ſaid in the Practice of the Precedent 
Chapter ; alſo we muſt have a regard tothe other 
; Obſervations which have been made upon the 
. ame Practice, by that which is there founded on 
the ſame Principles. | 
Conſequently we place the Equino#ial Line 
and the Center of the Dial by the Practice of the 
11th Chapter: but we have alſo here this advan- 
rage, that the Line which paſſes thro the Point 
B and thro the Center of the Dial, ſhall be the 
Meridian Line. 8 | Bo 
In the ſecond place, if the Horizontal Line 
paſſes thro the Point P, or if the Point B be too far 
diſtant from the Point P, we muſt faſten another 
Style upon the Plane of the Dial, whereof the 
Point may paſs by the Line of the Plummet hang- 
ed from the Point S of the Style, the Point of that 
ſecond Style being called B, we perform the O— 
peration as before to find the Lines da, db: but 
we may uſe the ſmall Rods, as has been taught 
in the fore going Chapter, otherwiſe the Opera- 
tion would be too long. | | 


. Demonſtration. FL 
Dis Operation us ſo like to the precedent , that 
the Demonſtration does not much differ from it; 
fer bere inſtead of a Second Peint of Shadow we 
| have 


[26] 
bawe the Point B, and the Point bl of the Trian- 
gle bſd being applied in BS, that Triangle 
moving upon B S and meeting the other Triangle 
a ſd whereof the Points a f are applied in A S, and 
which moves upon AS, ſo as the Poiuss d d of the 
two Triangles may be joyned together ; then the 


A which ought to paſs bythe Points S d. ſhall be 
ffayed in that Poſition, as we have ſeen in the pre- 
cedent Chapter: for in all the different Poſitions of 


the Triangle bſd moving upon BS, the Line 


8d which repreſents the Aum, remains always e- 


levated abe ue the Horixen, with an A ngle equal 


to the Elevation of the Pole above the Horizon, | 


** 
- 


and it ſhall not be ftayed in that Poſition , but 2 
the 


. the meeting of the other Triangle a\d , fo as 


tuo Points d d of the two Triangles may be joyned 
together. 1. 


Dae reſt of this Operation being altogether like to 
| the precedent , e ſhall not here again repeat the 


Demonſtration, © 


CHAP, 


— 


p ] ute at os [LT 2 


54 8 


1271 


CHAP. VIII. 


To find the Center of the Dial, 45 0 jo 


ſituate the Subſtylar and Equinet 
Lines. 


One only Point of Shadow being given, 


and the ſhorieft Shadow. 


Fig. 7. Hur placed a Style on the Plane 


of the Dial, whoſe Point let be 8 
and Foot P, and marked a Point of Shadow A, 


and divers ether Shadows followin g one another, 


as GB, which may determine the length of the 


ſhorteſt Shadow , which is PB the Semidiame- 
ter of a Circle, that hasfor its Center the Foot of 


the Style P, which touches the Tract of the Points 
of Shadow GB in the Point B , and determines 
it exactly; which cannot be done by the meet- 
ing of the Two Curves, that is of the Circle 1 | 


35 and Tract of Shadow G B: 


| Therefore upon ſome Plane p ſeq ual to ry e 
beight of the Style PS, draw cp 73 


dicular to ſ and make p a . to PB, and {b 


ſhall be equal to SB ; a prolong [b to ay 
and let . a be ecu to'the Mags: of = Shadow 


Then 


1 + - nw 
Then make the Angle aſc equal to the Sum 
or Difference of a Right Angle, and the Angle 
of the Declination of the Sun at the time when the 
Points of Shadow were obſerved, following that 
which has been noted in the Practice of the 6th 
Chapter , the Line ſe meeting bp in e draw the 
ſtrait Line a c. | - 
Then on the Dial from the Point P. at the 
Diſtance p c deſcribe the Arch C F, and from the 


Point of Shadow A, at the Diſtance 4 c deſcribe 
the Arch DC, interſecting the Arch CF in the 


Point C, the Point C ſhall be the Center of the 
Dial, and the ſtrait Line CP ſhall be the Subſty- 
lar, which ſhall cut the Tract of Shadow in the 
Point B, where the Circle NB ought to touch 
it. | 2 


The Subſtylar Line being placed „ we may 


draw the Equino#ial Line by the Practice of the 
1 1th Chapter. | 


Demonſtration. 


This Praftice is founded on the ſame Principles 
ar the fore-going Operations, except that in this the 
Line ſc i the length of the Axis from the Point of 


the Style S to the Plane of the Dial, for the Tri- 


angle c ſ b moving upon the Line ſp applied to 
SP, reſts in that Poſition as it ought to do to de- 
termine the Center C by the Triangle aſc, which 


moves apon a ſapplied to AS: but mſtead of theſe | 


two Triangles it ſufficeth that the Lines p c and ac 
PT Ns moving 


<. 2& 


moving on the Plane of the Dial about the Points 
pand a, may determine the Center C, as it ij eaſie 


to conceive by the Cenſtruct ion. 

Note, That if in this Practice the Lines b pand 
ſe be parallel or make a very acute Angle, the 
Axs ſhall not meet with the Plane ot the Dial, 
or elſe ſhall meet with it at a great diſtance from 
the Point P. Then you muſt uſe the following 
Practice. | 


Fig. 8. Aſter you have made the fame prepa- 
ration as before, take ſg on the Line ſe of any 
length, and from the Point g draw a ſtrait Line 
gm parallel to ſp, which ſhall be alſo perpendi- 
cular to h p ; from the Point g as a Center, at the 


diſtance g a, deſcribe the Arch a e interſecting bp 


in the Point e. 


From the Point A as a Center, and at the di- 
ſtance e m deſcribe the Arch MQ, and from 
the Point P as a Center, at the diſtance p m, deſcribe 
the Arch M F interſecting the Arch QM in the 
Point M, and M PB ſhall be the Subſtylar 
Line. 

Then draw the ftrai' Line P Z. perpendicular 
to the Subſylar Line M PB and equal to PS the 
beighth of the Style, and alſo M G perpendicular 
to the ſame Subſtylar Line MP B, and equal to 
mg, the Line G 2 ſhall determine the Poſitiog . 
of the Ax# in reſpect of the Subſtylar Line, and 
Z E being drawn perpendicular to Z G meeting 
the Subſtylar Lins in E, the Equinoctial Line ſhall 


ENS 


[ 30? 
be VE per rpendicular ro the ä Line inter- 
3 it in the Point E. | 


Demonſtration. 


_ There 2 10 222 in the Demenſtration of this 
e after that which has been explained be. 
8 only conceive here the Triangle emg 
2 fry per e e to the Plane of the Dial, that 
ir is Right angled at the Point m, and (hat it 2 
moved about the Point e which is put upen the 
Point A, fo as the Line em is always on the 
Plane of tbe Dial, and alſo that the Trapexium 
pſg m it movable about the Line p { which ought 
ro be applied to the Style P'S, fo as the Triangle 
e m g andthe Trapeziurrp {'g m may meet in their 
common Line mg or MG, the Line M G ſhall be 
another Style anſwering to "the firſt, the Point M | 
ſhall be the Foot thereof, and G ſhall be the Point, 7 
and the Line that paſſes by the Points of theſe rwo | 
Scyles S and G al be the Axis, and conſequently 
gbe Line MP hat paſſes by the Feet of 257 cor- | 7. 
reſpondent Styles ſhall be the Subſtylar Line. th 
I is alſo manifeſt that the Line Z. G determines 
* Inclination of the SETS in refpett of the Snoffy- 
Har Lins. | 
We may take ben Points of Shadow as A, to 
confirm this Operation, as we have done inthe Fi 
Eradtice of the 5th Chapter , the ſhorteſt Shadow | 
PB — — ſame: a Sa 


It 


www s wa =o ac 


ter- 


3 1 
It is to be obſerved, That if the Sum Declina- 
tion hath conſiderably changed berween the 
Obſervation of the Point of Shadow A, and the 
ſhorteſt Shadow PB, the Angle p/'c muſt be 


made as we have taught before tor the time of 


the ſhorteſt Shadow , and then draw ſ which 
makes with / the required . 0 for the time 
of Ob ſervrtion of the Point of Shadow A: for 
it is not neceſſary that the Obſervations of the 
Point of Shadow A, and the Point of the ſhorteſt 
Shadow B,ſhould be made on the ſame day. 


- 


£ — * & . $ 
me ai * 5 0 * 4 22 — 
i 3 i —_— - * _ 


W 


To fixd the Center of the Dial, and te 
dra the Subſtvlar and EquinoRial 
n ns” nr 
Two Points of Shadow berrg given, with 
the Diclination of the Sun at the 
times. when the Points of Shadow 
were ob{erved. +51 389 

b . 


49 


| Style being placed on the Plane of 


Fig. 9. - 
| A the Dial whereof the Point may be 


Sand the Foot P, and two Points of Shadow 
AandB being obſerved; ' © * 
. : _ Make 
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Manke the Angle eſa equal to the Sum or - Dif. 


. ference of a Right 2 and the Declination ol 


. the Sun at the hour when we obſerved the Point 


of Shadow A, mowing the Rules that we have 
given in the Practice of the 61h Chapter. 


Let ſeveral frait Lines be drawn, as AE, to- 


ward the place where we ſuppoſe ſomething neat 
they ought to meet the Center of the Dial, and 
from the Center A at any diſtance deſcribe the 
Arch of a Circle D R, interſecting A E in the 
Point D. And having made /a equal to SA, 
from the Center Qat the diſtance ar, equal to 


AR deſcribe the Arch d. | 
Then from the Point ſ as a Center, at the di- 


ſtance S D, deſcribe the Arch d u, cutting the Arch 
rd ind, and draw the ſtrait Line a de to meet 
with the Line ſe in the Pointe, and make AE 
equal to a e, and having found ſeveral Points as 


E, draw the Curve Line E Cby all thoſe Points, | 


If we perform the ſame Operation by the Point 
of Shadow B, we ſhall find another Curve 
Line F C, which interſecting the firſ# Curve Line 
in the Point C, determines the. Center of the 
Dial. oh ks | 
And CP fhall be the Subſtylar Line. 4 
We may draw the EquinoCtial by the Practice 
of the 11% Chapter. 3 
The Demonſtration of this Practice is ſo eaſie, 
chat it needs no Explication. © | 
For we may clearly ſee that the Inter ſect ion E 
ef the two Curve Lines is the Interſection of the 


hides | 


DI. 
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ont | 
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to- 
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| to 
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Aice 


ilie, 


on E 
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{des of two Angles aſe and b ſe, which are can* 


joyned by their common Line ſe, and there- 


fore the ſides 4 f and h/ on which theſe Angles 


move, are applied to AS and BS, and the 


common fide of theſe Angles ſe which is the 


Axis, being prolonged, meets with the Plane of 

bra Dial in C, which ſhall be the Center thore: 

8 | N 
CHAP. X. 


7⁰ fd the Center of the Dial „ and. to 


draw the Subſtylar aud Equinoctial 
Lines. 1 is 
20 Paints of Shadow being given, 
with the Declination of the Sun at 
the time of Obſervation of the Points 
of Shadow. | 235 


Er PS be a Style, whereof Pmay 

. oY be the Foot and S the Paint, and 

A and B two Points of Shadow. From the 

Point A, at the Diſtance AS, deſcribe the Arch 

Z: Alſo from the Point B, at the Diſtance 

B S, deſcribe the Arch RZ, interſecting the 
Arch QZin the Point Z. — draw the ſtrait 


Fig. 10. 


3] 


Lines, Z B and L. A, and the Line Z. P forth a 
length, then make ZH equal to Z. B, and draw the 
trait Line B H, which being divided into two e. 


qual parts in E, let Z E be drawn to meet with AB 
inte F.. : 
Then ere PN perpendicular to Z L, and 
equal to the height of the Style P'S, and dray 
G O and OL at Right Angles, and O L ſhall meet 
with Z PL at the Point L; the Line L F ſhall be 
one _ which ought to paſs by the Center of the 
—— | 
It the Center of the Dial that is to be found, be 
more North than the Point of the Style; and i 
the Declination be more North, having made the 


Angle c ſ b equal to the Sum of a Right Angle, 


and of the Deolination of the Sun at the time 
when we have marked the Points of Shadow ; but 
if the Declination be South, having made the Angk 
& ſb equal to the difference of thoſe Two pra 


And if the Center of the Dial required be more + 


South than the Point of the S:ylz, and the Decli- 


nation be North, having made the Angle cſb e.. 


qual to the D. ference of a Right Angle and De- 
clination of the Sun, but if theDeclination be deal 


having made that Angle equal to the Sum of the] 


„tO Age. 

Let / be made equal to SB, and from the 
Point h having drawn bd perpendicular to c/ 
. prolonged, if it be neceflary : from the Point B, 


and at the Diſtance bd deſcribe the Arch D cut- 
ting Z. F in D, then making de equal to pH 
draw the rait Line ſe. BE 
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From the Point P draw PIN perpendicular to 


FL, and make! N equal to S, and draw FN, 
then draw N C, making an Angle with F N equal 
to the Angle e /c; the Line N C ſhail meet with 
the Line FL, at the Point C, the Center of the 
Dial if it have a Center, and the fame Line CN 
&&rermines the inclination of the Axis upon the 
Line CF ona Plane which is inclined to the 
Plane of the Dial towards P, with an Angle equal 
to SIP. Ty 

And CP ſhall be the Seb] Line, the Equi- 


noctial Li ue may be found by the Practice of the 


4 1th Chapter. | 5 
Hut if the Dial have no Center, which is known 


by the Line N C being parallel to the Line FL; 


or if the Center be at a great Diſtance from the 
Point P: Then draw the Line T VX parallel 
to PN, and make VX equal to V T, and draw 
NXcutting VI in M, and draw PM meeting 


{ TVin Y, and make Vy equal to V, andy P 


ſhall be the Subſtylar Line. The Equinoctial 


Line is drawn by the Practice of the 1 15h Chap- 


ter. | 
To find the Center by three Points of Shadow, 


Having marked three Points of Shadow , we 
may find the Line F L by two of thoſe Points 
which ſhall paſs thro the Cemer, and by one of 
thoſe Points and the third, we may find allo ano- 
ther Line which ſhall paſs thro the Center; and the 
** 4 7, 


LET ©» of. 1 
d, „ x" HP 
» , a — a” 
Se... — 

* 
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Poiut where theſe two Lines do meet, ſhall be the 


Center of the Dial. | 


This Practice may be performed withou| * 


knowing the Declination of the Sun. ol 
The 1 gfound, and conſequently the 
Subſtylar Line which paſſes thro the Center and 
by the Point P, the Equinoctial Line is dra wn 
by the Practice of the 1 14 Chapter. 
Demonſtration. 


Fig. 11. To demonſtrate this Practice, we 
muſt ſuppoſe that the Triangle ASB in the 


Ixth Figure to be the ſame with the Triangle | 


AZ. B of the toth Figure, ſo as the Point Z is 
joyned to the Point of the Style, and that the 
Line A B remains in its poſition. 

It is evident that all the Planes that are perpen- 


dicular to the Plane of the Triangle S AB and | 
which paſſes by the Point of the Style &, interſect 


one another in the Line 8 L, which is raiſed per- 


pendicular to the Point S upon the Plane of that 


Triangle: Therefore the Plane LS Fis perpen- 
dicular to the Plane 8 AB, and ] ſay that the Ax- 


is of the Dial, and conſequently the Center, ſhall 


be in that Plane LS F. | 

For the Line S F divides the Angle ASB in- 
to two equal parts; and 8 B being equal to SH, 
the two Triangles SRD, SH D, being equal 


each and like to the Triangle hd ot the 10th | 


Figure, and being joyned rogether by their com- 
mon ſide S D, that Line 8S D ſhall be the Axis 


in its true poſition, and the Arch ofa Circle BH| th 
7 de- £1 
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| deſcribed from the Center D at the Diſtance DB, 
' hall be the parallel of the Sun, for the Angle 


$B Dis equal to the Suns Declination. . 
But in theſe two Equicrural Triangles HSB, 
HDB, becauſe that the commonBaſe BH is equal- 
ly divided in the Point E, the Plane that paſſes by 
the Lines E'S, E D, ſhall be perpendicular to the 
Planes of the two Triangles, therefore the Plane 


| which is perpendicular to the Planes of the two 


Triangles, and that paſſes by their Vertical Points 


$,D;ſhall carry the Axis: but the Plane that paſſes 


by the Point S, and by the Point E, and which ſhall 


be perpendicular to the Plane of the Triangle 


HSB, hall be alſo perpendicular to the Plane of 


the other Triangle. „„ 
Therefore the Axz ſhall be in the Plane 


FL S thats perpendicular to the Plaue of the 


Triangle AS B, and which paſſes by the ſtrait 
Line 8 E F, and conſequently the Axis meets 


with the ſtrait Line FL in ſome Point, or is pa- 


rallel to it, and the Point C where the Ava 


meets with the Line F L ſhall be the Center of 


the Dial , which was to be demonſtrate. 

Then to demonſtrate the Practice which 
ſerves to find the Center of the Dial, we muſt 
conſider that B H being the Chord of the Arch 
of the parallel of the Suns Declination contained 


between the two Lines of Shadow SA, SB, 


and the Line BD being equal to the Line bd, 
and de being equal to D E, the Triangle ſde is 


the ſame with the Triangle SDE of the 11th 
Figure. 


. D3 There- 


't 
| 
ö 
' 
| 


"Fi 3 h 
Therefore the Angle c ſe is that which the 
Axis ought to make with the Line FL on a 


Plaue which paſſes by that Line FL, and by| | 


S the Point of the Style. 


Therefore in the 1oth Figure the Triangle 
FCN having the Line IN equal to IS of the 
Triangle FSC, and being both of them per- 
pendicular to the common Line I L, and by the 
ſame Point 1, and the Angle FN C being e- 
qual to the Angle eſe, the Point c ſhall be the 
Center of the Dial, if the Line N C meet with | 


the Line IL, which was that which was at 
laſt to be demonſtrated, We ſuppoſe that in 
this Practice the Difference of Declination be- 


tween the Obſervations is not conſiderably 


changed. ee ea x 
As concerning the Practice which ſerves to 
find the Subſtylar Line, when the Point C is at 


a great Diſtance from the Point P, or when the 


Dial has no Center; it is evident by Conſtructi- 
on that TV being to Vas NI is to IP, the 
Lines N T' and Py ought to meet one another 


in the ſame Point C, which ſhall be the Center; 


or they ſhall be parallel to one another, and then 
the Dial ſhall have no Center, 


CHAP, 


/ | | | 
J. To find the Center of the Dial, and to 
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"CHAF..XL-- 


draw the Equinoctial Line. 


| TheSubſtylar Line Seng drawn, and 


one Point of Shadow being given, 


| . with the Declination of che Sun. 


| AN D 
To draw the Equinoctial Line the Cen- 
ter of the Dial being found. 7 
SH | . 
To find the Center of ihe Dial, the E. 
quinoctial Line berg drawn. | 


Fig. 12. 1 a Style be placed on the Plane of 
the Dial, whoſe Foot let be P, and 
Point 8, and Point of Shadow A, and Subſty- 
— Ss 35 | 
Make the Angle 4ſa equal to the Sum or 
Difference of a Right Angle, and of the Suns 
Declination , as we have done in the Practice of 
the 6:þ Chapter, ſa being made equal to SA, 
take any Point as d upon the Line ſd, and draw 
the ſtrait Line 4 d. e 


D'4 From 


46. 


From the Point A draw the ſtrait L ine AR 
perpendicular to the Subſtylar Line CP, ande 
— the ſame Point A as a Center, and at the 
Diſtance à d, deſcribe the Arch N cutting the 


Subſtylar Line in N. 7} 
From the Point R as a Center, and at the 


| Diſtance R N, deſcribe the Arch ND; erect the | 


rpendicular PZ at Right Angles to the Subſty- 
G Line, and equal to PS the height of the 
Style, then from the Point Z as a Center at the 


Piſtance ſd, deſcribe che Arch G D cutting the 


Arch N D in D: The Line Z. D determines the 
ſituation of the Ax in reſpect of the Subſtylar 
Line, and if it meets with the Subſtylar Line as 
at the Point C, that Point C ſhall be the Cen- 


ter of the Dial. ä 


Then from the Point Z draw the ſtrait Line 
Z E perpendicular to Z D, meeting the Sub- 
ſtylar Line in E, the Line VE perpendicular to 


the Subſtylar Line drawn through the Point E, 


ſhall be the Equinoctial Line. 

lt the Center of the Dial were given, the Line 
CP ſhall be the Subſtylar Line, and P Z being 
perpendicular to the Subſtylar Line, and equal 
to the height of the Style, having drawn CZ. 
and Z. E perpendicular to C Z, meeting the Sub- 
ſtylar Line in E, the Line V E being drawn per- 


pendicular to the Subſtylar thro the Point E, 


ſhall be the EquinoQial Line. bo 
| If the Equinoctial Line were given, draw 
the ſtrait Line PE by the Foot of the Style per- 


Han that the Triangl 


2 


pendicular to the Equinoctial Line VE, and 


PE ſhall be the Subſtylar Line; and having 


made PZ perpendicular to the Subſtylar Line | 


PE drawn by P the Foot of the Style, and e- 


qual to the height of the Style, having drawn 


LE and ZD perpendicular to ZE , the Line 
20 determines the inclination or poſition of the 


Ari with the Subſtylar Line; and if Z D meets 
the dubſty lar Line as at C, that Point C ſhall be 


the Center of the Dial. 


The Demonſtration of theſe Three Practices has 


nothing in it that deſerves to be explain d after the 
fare-going Demonſtrations ; for me may ſufficiently 
| eEZC & the ſume with 
ESC which was upon the Plane , which was 
drawn by the Point of the Style , and by the Sub- 
ſtylar Line. | „5 


CH Ap. XII. 
Zo draw the Equinoctial Line, and the 


7 


ter of the Dial. 


Any Tuo Points of Shadow being given, 


| toit h the Declination of the Sun. 


Dial, whoſe Foot may be P, and 
Point 8, and let the Two Points of 

A and B. | SE 
Make the Angle aff equal to the Declination 
of the Sun at the time when we have marked 
the Point of Shadow A, and make /a equal to 


if the Arch M L'at any Diſtance ; and on the Point 
ih  # deſcribe the Arch Im equal to the Arch 
iy} 


Wi Then by the Point A draw ſeveral ſtrait Lines 


| noctial ought to paſs, which may be known by 
ls the Declination being North or South , and 
ſl knowing near the poſition of the Wall in regard 

of the Axw. 5 | | | 


| 
Balubſtylar Line, and to find the Cen- 
1 ; 
1 


Fig. 13. LE. a Style be ſet on the Plane of the . 
Shadow be 


| SA, and on the Point A as a Center deſcribe 
as AL, AM, toward the place where the Equi- | 


Then | 


[ 4 F. 


Then from the Point [as a Center, and to 


the Diſtance S M, deſcribe the Arch M cutting 


the Circle /m in m; then having drawn 4 
meeting inf, make A F. equal to af: Alſo 
make 7I equal to S L, having drawn 41 cutting 
in d, make A D equal toad, and ſo of all 
the other Lines which we have drawn by the 
Point A, by which we find the Points as FD, 
and by all thoſe Points as FD we draw a Curve 
Line F D, . , 4 
We do the ſame thing for the Point of Sha- 
dow B, about which we draw a Curve Line 


| 1G, and the ſtrait Line DC, which touches the 


two Curves , thall be the Equinoctial. | 
By the Practice of the afore-going Chapter 

we draw the Subſtyle, and find the Center of 

the Dial (if it has a Center) with the inclination 


of the Axzx to the Subſtylar Line. 


Demonſtration. 


The Demonſtration of this Practice 25 not diffi- 
cult to thoſe who underſtand the Conique Sections; 
they will preſently conceive that theſe Curve 
Lines, which are traced abour by the Points of 
Shadow , are the, Sections of an upright Cone, 
whereof the Angle at the Vertex of the Triangle 
draws by the Axis & double the Declination of the 


Sun, N 


[ 44] * 


The Axis of the Cone « a ffrait Line drawy 


| 4 the Point of the Style to the Point of Sha- 


conceive that there is 4 * which 


es by their Vertex, as is the Point of the Style, 
that Plane be the winoctial ; for the Plane 


that paſſes by the Axis the Cone , and by the 


Line, where the touching Plane WRAY the Cone, 


fhall be perpendicular to the touching Plane, as may 
cafily be ſeen ; and the Angle contained between the 


xs of the Cone and the angent Line, being the 
Declination o 8 the Sun by Con ftrudion, the touchs 


— gy ſb 


CHAP | 


touches — 6 bet Cones hoth together , and which | 


— be . Plane of the Bqui- | 


mg rn. SS e 


A 


\P. | 
I Ezquinoctial Line for a Center, at the Diſtance O. 


tbe Equin 


CHAP. XIII. 


To find the Points of the Hours of 6 and 
12 o The Equinoctial Line, and to 

draw the Meridian Line. 

The Equinoctial aud Horizontal Line 
being given. l 


Or to draw the Meridian, the Center 


of the Dial being given. 


Fig. 14. LE P'S be the height of the Style, 


whereof P is the Foot and S the 
Point, and let NL be the Horizontal Line, and 
MN the „ N the Point N where 
al Line meets with the Horizons 
tal Line, is the Point where the Line of the Hour 


| of 6 interſects the Equinoctial Line. 


From the Center N, and at the Diſtance NS, 


equal to the height of the Style, deſcribe the 


Arch K H, and taking any Pointas O in the 


S deſcribe the Arch IH interſecting the Arch 
KH in H, then draw the ſtrait Line N H, and 
HM. perpendicular to N H; the Point M where 


HM meets the Equinoctial Line, is the Point 


where the Meridian Line ou ght to inter ſect the 
Equinoctial Line. 6 Then 


— 


the Line oſ the Plummet, and this is that which 


| ſtance from the Line of the Plummet, ſo as the 


Hour Circle of 6 meets with them, which 1 


L 46 ] 


Then having hanged up a Line with a Plum. 


met F, ſo as the Line may pats by S the Point 
of the Style, mark any Foint as C, on the 
Plane of the Dial, fo as you may fee with one 


Eye the Points M and C both hid together by 


we call bourning, and the Line MC ſhall be 
the, Meridian Line. 
But if the Center of the Dial were given, and 
that it were the Point C, we muſt mark ſome Point 
as Mon the Plane of the Dial, which we may ſee 


to paſs by the Line of the Plummet with the Point 
C, and the Line C Mſhall be the Meridian. 


We may alſo draw this Meridian Line in the 
Night with a Candle, in holding it at a di. 


Shadow thereof may paſs by M or by the Point 


C which of them is given. For the Shadow of 


that Line ſhall be the Meridian Line. 
. Demonſtration. 

The” Horizontal Circle cuts the Equinoctial Cir- 
ele into tuo equal parts and equally diſtant from the 
meeting of the Meridian with thoſe Circles; for the 
Equinoctial is perpendicular to the Axis, and the 
Horizontal à perpendicular to the Vertical Line, 
and the Meridian paſſes by the Ax and by the 
Vertical Line; Therefore the Horizontal Line cuts 
the Equinoctial Line in the ſame Point where the 


90 degrees from the Meridian on the ſame E- 
| quinoctial 


[ 47 ] 


lum | quinoGial Circle; therefore the Line and Plummet 
Point | lar a part of the Vertical , the Plane that paſſes 
1 the] y that Line, and by a Point of the Meridian or 
one! of the Axis, ſhall be the Plane ef the Meridian, 
r by} the Inrerſection whereof with the Plane of the 
* Dial is the Meridian Line. | 

* 


- CHAP. XIV. 
Ie T draw the Meridian Line, and to 
. |. _ find the Point of the Hour Line of /ix | 
the on the Horizontal Line. 

dh. Only one Point of Shadow being given, 
the ith the height of rhe Pole, andthe 


ont | 
7 of| Dec linat ion of the Sun. 


Fig. 15. Style being given , Whereof let 
8: 14 A 5 be the Point P the Foat, being 
Ci. placed on the Pla ne of the Dial, draw the Hor 
the] Zontal Line Hb, and from the Point P draw 

' the PH perpendicular to Hh, and draw P Z pa- 
the rallel to H, and equal. to PS the height of 
ine, the Style, and make H E equal to H Z.. . 
the Then havirig mark'd the Point of Shadow A, 

cuts} as far from Noon as it is poilible , hang a Plum 
the | met T, ſo as the Line thereof may paſs by 8 the 
Point of the Style, and bournit (as we did in 
85 the fore · going Practice for the Meridian) _ 5 
A | the - 


Fe? ]. 


the Point h on the Horizontal Line, by which 


you ſee the Line paſs, then when it alfo paſſe] gi | 


by the Point of Shadow A, and then draw the} me 
ſtrait Line B E. ny 8 
Then draw an Arch of a Circle z of on the 
Center c at any Diſtance, and make zo equal to 
the height of the Pole above the Horizon, and 
_ the Lines oc, ⁊ c, to c the Center of the} ; 
Circle. | 


Let the Arch o m be made equal to the De- 1 


clination of the Sun at the time when the Point 
of Shadow was made toward Z, if the Sun be 
in North Signs, and toward f if it be in South 


Signs, for thoſe that have their Zenith in the] in 


North part of the Sphere; but on the contrary 


tor thoſe that have it in the South part; and drav tai 


a m parallel too c. | 
Draw cf perpendicular to cz from the Cen. 
ter c, and make the Angle de f equal to the 4 Fi 
le hS A, and draw the Lined e parallel to fe 
weeting e in e and 2 m in 4. 


On tbe Point E as a Center, at the Diſtance de, bei 


deſeribe the Circle B D, meeting E A prolonged i 
it be neceſſary) at the Point B make BM equil 
to da, and from M raiſe D M perpendicular to 
E B, interſecting the Circle BD in D, then drav 
EP (prolonged if it be neceſſary) and the Point 
F where it interſects the Horizontal Line , ſhall 
be the Point of the Meridian upon the Horn: 


Ani 


And E G being drawn perpendicular to ED, 


gives the Point G whefe the Hour Line of fix 


meets with the Horizontal Line. 


lt muſt beobſerved that the Line MD which 


{xdrawn perpendicular to B E, may meet with 


the Circle B D on either ſide of the Point B; but 
you muſt take care that if the Point of Shadow A, 


is mark*d before Noon, to make uſe of the Point 
D, which is on the right hand of the Point B 
a8 in the Example, and if the Point A were 
marked after Noon, you muſt take the Pom D 
where M D meets the Circle on the left hand ofB 


to have the poſition of the Meridian Line; if DE 
meets not the Horizontal Line, but then when ii 


is prolonged. toward E, the Point F ſhall apper- 


rain to the Line of} Midnight: All this ought to 


be underſtood concerning thoſe that have their 


Zenith on the North ſide o the Equinoctial, for 
ri contrary with thoſe which have t 


in the Southern Hemiſpbere. 


Ikthe Line E D meets not the Horizontal Line . 
being like wiſe prolonged towards E, then the Dial 


thall have no Line af Mid- day nor of Nid- night, 


and the Plane of the Dial ſhalt be eithef Oriental 


or Occidental. e 
It is alſo to be obſerved that the Angle HE F 


made by the Line E D with the Horizontal Line 
EH, is the Angle of the Declinion of the Plane. 


By the fore- going Practice the Meridian Line 
or the Line ef Mid- night may be drawn by the 
„ 


r : 


heit Zenith 


—_— | es te 
The Figure f mz c « a Projection of the Spbert 
o * 4 which 
Projection is called the Analemma; the Circle f mi 
retrefents the. Merilian, and the Point Z the Zenith, | 
o c tbe Equinoctial lune, am the neg of the | 
Suns Declination at the time when t 
dow A was mark'd , cf the Horizontal Line, | 
d a e the parallel of -+be Suns Altitude at the fame | 
time, and the Point à determines inthe Sphere the 


ona Plane by Lines 
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Deinoaſtration, 


p 


place where then theSun was. 


Ja Verticle Circle Z ag be conceived to pa. 
thiough tbe Point ato the Horixon in 
nifeſt that the Lane f g inthe Circle 4 
fc, ſhall he the Verſed Sine of the Angle bid 
tbe Verticle Circle ⁊ a g makes with the Meridim 
Circle a df, and that d a ſhall be the ſame Verſed 
Sine in the Ci 15 
Therefore if ve conceived the Plane h E F D to 
be the Plane of the Horizontal Cirdle , we may ſe 
by Conſtruction that the I ine E F Das the Merids 
an on that Plane, and that the Point F is in th 
Plane of the Dial, the Point of the Meridian hr. 
it meets with the Horixon, and that th e Point 0 
* the Point where the Hour of fix cuts the Horaꝶm 
(ecmg that FE & @ Right Angle; for BM tl 


cle, whoſe Radius ꝶ de. 


Point of Sha- 


„it 15 Ma · 


ſe Radius a | 


qual ro d a is the Verſed Sine of the Angle BED, 
nich ought hy conſequence to be equal to the Angi 


which is made 
Circle. 


by the Meridian with the 


Vertu 
CHAP, 


Joes tracy w* 


| to 


| has „ meking FG equal to FR 


* 


CHAP. XV. 


i draw the Meridian Line. 
Tus Points of Shadow being given 


in a certaus condition. | N 


16. LA Aving fixt aStyle on the Plone of the 
be pay wen the Foot 


and S che Point, draw the Horixumal Line Hb 


by the Fourth Chapter, and from rhe Point P 


draw P Z. parallel to h H, and equal to PS the 


height of — Style, and having drawn the rait 
LieZH ; draw Z. C perpendicular to it. 
Then the Poinc of Shadow A being mark d 3 
or 4 hours before Noon, to the intent that the 
Operation may be more exact, let A B be drawn 


bewendiculat 1 


Then make BE equal toB ©. andCD equal 


to E A, and draw L D. 


By the lace where you judge ſomething near 


; thatthe of the Point 8 will arrive when 
the San ſhall be ſo far from Noon as it was when © * 
the Point of Shadow A was mark d, draw many . 

Frait Lines as Q F perpendicular to N P, and by 


the Poinrs F where they intetſad Hp, draw. * 


oy 
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from the Point G as a Center, and at the Di. 05 
ſtance R I deſcribe an Arch Q, which ſhall D; 
cut F Qin the Point Q, and fo we may find] 4 
as many Points Qas we will; and by all theſe, 
Points drawing a Curve Line QQ, we mark  ;, 
the ſecond Point of Shadow O, then when z 
the Shadow of the Point of the Style S meet | „ 
with the Curve | | 1 
Then draw the Line AO, and on the Point 751 

A as a Center, and at the diſtance A S deſcribe fats 
the Arch XY, alfo from the Point O at the 7 
diſtance O S deſcribe the Arch XN ; cutting 5% 
the Arch XI in X, and draw X A, X O; then % 
divide the Angle A X O into two equal parts hy 1% 
the Line X M, which ſhall meet with A O in $16; 
M, the Point M ſhall be one of the Points of the 
the Meridian Line, and by the Practice ofthe % 
1 3th Chapter we may draw the Meridian Line, Tin 
which oughtto paſs by the Point M. 1 
= . We ſuppoſe in this Practice that the Suns De-| , ;,; 
| clination has not changed  confiderably be | ,;, , 
| tween the two Obſervations of the Points of fire | 
Shadow Aand Oo. I Plane 


Demonſtration. . 
The Curve Line O (2 (2 which ought to 25 bit ”: 
the Point V, as weaſie to underſtand by the De. 


cription , ſhall alſo paſs by the Point A, if wt 
ak the Deſcription thereof on the other ſide g 
the Line P H; and it is the Scion of 2 


. 1571 
(ne, whereof the Vertex i the Point S, and 
D C the half of the Triangle which paſſes by the 


Au, couch'd upon he Plane of the Dial, and 


whereof Z C repreſents the Axis, the Angle DZ C 


| # the Complement of the height of the Sun above 
| the Horizon at the time when the Point A was 


rb d, and the Lines as I R are the Sections of | 


| the Planes parallel to the Baſe of the Cone with its 


Triangle by the Axis , and upon which. the Secti- 
n of the Cone as a Circle, and the Inter ſections 
of thoſe Circles with the Plane of the Dial are h 
Points Q; which are inthe Superficies of the Cone 


und conſequently in the Conique Section AV 2D Q_ 
whereof HV P & the Axis : But this Conique 


Seftion repreſents the parallel to the Horizon where 
the Sun was 2 at the time of the two Obſerva- 
tions of the Shadow in A and O; Therefore thc 


Le X M which divides the Angle A K O into 
| 70 equal parts, is the Inter ſection of the Meridian 


with the Plane AOS, for that Line ſhall divide 


| the Chord of that Angle ; the Point Mis there- 


the Points of the Meridian Line on the 


fore one / 
Plane of the Dial, , in ſuppoſiug the ' Declina- 


tun of the Sun to be the ſame for the two Points of 


. *** 


E 4 | CHAP. 


CHAP. XVI. 


To find the Center of the Dial or deter. 


mine the Iaclination the Axis wnth 
the Meridian, to draw the Subſtylat 
and Equinoctia! Lines. 


7 Meridian being fonnd, and the 


| Height of the Pole being given. 


Fig. LT, L the Point P be the Foot of the. 
Style whereof Sis the Point, and | 


let MT be the Meridian. Draw the Hori- 
zontal Line H h interſecting the Meridian Line 


in T; and from the Point T as a Center at the 


diſtance T S deſcribe the Arch BA, and feom any 
Point of the Meridian as M, at the Diſtance MS 
defcribe the Arch D A interſecting the Arch BA 


in the Point A, and draw the ſtrait Line AT, 
then make the Angle T A C equal to the height | 

of the Pole above the Horizon which is here 
given; if the Line A C meets with the Meridi-. 


an, as at the Point C, then C ſhall be the Cen- 

ter of the Dial, and the ſame Line A C in this 
Paſition determines the Inclination of the Axis 
with the Meridian Line; And c ſhall be the 
Subſtylar Line. | 
| | From 


From the Point A draw A E perpendicular 
w A , intetſecting the Meridian Line in E, 
and the Line EV drawn thro the Point E per- 
fendicular ta the Subſty lar Line C P, thall be 


I the Eguinactial Line. i 


But if the Dial have no Center, draw the. 
Line RP G at pleaſure thro the Paint P meet». 


mg wick tha Meridian in G, and with the 
Line A Cin R, then draw another Line ON 
parallel to RG, meeting the ſame Lines at the 


points Nand O; and draw the ſtrait Lines RN 
and G0 interſecting one another in the Point 


F, and make R p equal to GP , and draw 


F ta meet with the Line O N in Q and P Q_ 
t 


ſhall be the Subſtylar Line, and Equino- 


dul Line is found as before. | | 


Demonſtration. 


By the Conſtruction it is manifeſt that the Line 
| AT repreſents the Inter ſection of the Horizontal 
Plane on the Plane of tbe Meridian, therefore the 


| Angle TAC being equal to the height of the - 
Pole i 


above the Horizon, it is manifeſt that the 
Line AC determines the Inclination of the Axis 
with the Meridian M T; therefore conſequently 
the Point C ſhall 1 
Line A C meets with the Meridian Line: But 
the Line A E which s perpendicular to A C which 


E + Few 


be the Center of the Dial if the 


—X 5. > eee tot oe 


ö 
[ 
| 
| 
| 
' 
} 
f 
1 
| 


ä 


repreſents the Axis, ſhall be the Interſection of the 
Plane of the Equator and Meridian; thereſart 
the Point E ſhall be one of the Points of th 
Equino#ial Line on the Meridian Line; but thy 
Equinoctial Line ought always to be perpendicu. 
lar to the Subſtylar Line , wherefore E V ſhall 
rhe Equinoltial Lane. 
© If we have not the Center of the Dial nue har 


drawn RP G and ON parallel to one an-l 


| ther, and RN, GO,interſetinginF,and p Fg 


T 1017. thro the ſame Paint F, then by reaſon iff © 
the like Triangles we have RGto ONas Rp 


GP to AN; therefore PQ, MT, 0 
ought to meet in one and the ſame Point C, whit 
ſhall be the Center of the Dial, or elſe they ſhall 
all three parallel to one another, and then the Ii. 
al ſball have no Center. S 


cl 


Ct. - 
> 
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Remarques and Practices for divers 
Abridgments in the Operations of 


|. zhe fore. going Chapters. 


L 


Fig. 18 Aving found the Subſtylar Lids ws | 
'H * Equinoctial Line e « for 
the Style ſy, if you would remove thę Subſty- 


| hr and Equinoctial Lines to another place of 


the Plane of the Dial; the Line P E parallel to 


pe e ſhall be another Subſtylar Line, and VE 


parallel to e u or perpendicular to P E paſſing 
thro any Point of the Subſtylar Line PE, ſhall 


be the Equinoctial Line, and we determine by 
the following Method the Poſition of a Style for 
the two Lines PE, EV, whereof the height 


"| hall be given of any length, or we will deter- 


mine the height of a Style whereof the Poſition 
ſhall be given upon the Subſtylar Line PE. 
Firſt ; Let the Line AR be given for the 
height of the Style, which ought to be ſer for 
the Subſtylar and Equinottial Lines P E, E V. 


Make 


" n 4 PRES" »> a +a 1 


541 


8 


—__ e 


| TER C H A P. XVI. 4 
7 find the Center of the Dial or deter, 


Pa $i. 


/ 


* 


mine the Jaclinalion the Axis with 


the Meridian, t draw the Subſty lat 


and Equinoctia! Lines. 
7 Meridian being 
height of the Pole 


Fig. 17. E. the Point P be the Foot of the 
cn bl Style whereof 8 is the Point, and 
let MT be the Meridian. 


found, and the 


being given. 


Draw the Hori- 


zontal Line H h interſecting the Meridian Line 


in T; and from the Point T as a Center at the 


diſtance T 8 deſcribe the Arch BA, and feom any 
Point of the Meridian as M, at the Diſtance M$ 


defcribe the Arch P A interſecting the Arch BA 
in the Point A, and draw the ſtrait Line AT, 
then wake the Angle T A C equal to the height | 
of the Pole above the Horizon which is here 
given; if the Line A C meets with the Meridi- 


1 


| - an), as at the Point C, then C ſhall be the Cen- 
ter of the Dial, and the ſame Line A C in this 


Poſition determines the Inclination of the Axis 


with the Meridi 


Subſty lar Line, 


7 


an Line; And c ſhall be the 


From 


— 


| ſhall be the Subſtylar Line, and 
| Gal Line is found as before. 


3 [ 55] | 
From the Poirit A draw AE perpendiculas 


| AC, intetfecting the Meridian Line in E, 


and the Line EV drawn thro the Point E per- 


| pendicular. ra ihe Subſtylar Line C P, ſhall be 
| the Equinoctial Line. 1 


Bur if the Diel have no Center, draw the 


Line RP G at pleaſure thro. the Point P meet - 


ing with thi Meridian in G, and with the 
Line A Cin R, then draw another Line ON 
parallel to RG, meeting the ſame Lines at the 


Points N and O; and draw the ſtrait Lines RN 
| and GO interſecting one another in the Point 


F, and make R p equal to GP, and draw | 
pF ta meet with the Line O N in Q and PQ __ | 
the Equino-— | 


Demonſtration. 


By tbe Conſtruction it is manifeſt that the Line 


AT repreſents the Inter ſection of the Horizontal 
Plane on the Plane of tbe Meridian, therefore the 
Angle TAC being equal to the height of the © 
Pole above the Horizon, it is manifeſt that the 
Line AC determings the Inclination of the Axis 
with the Meridian MT; therefore conſequently 
the Point C ſhall be the Center of the Dial if the 
Line A C meets with the Meridian Line: But 
the Line A E which is perpendicular to A C which 


E — | re ” 


561 


Plane f tbe 
the Peint E 


and 5 
l be one of the Points 


Equinoctial Line on the Meridian Line; 2 th 
Equinoctial Line ought always to be perpendics, wt 
lar tothe Subſtylar Line, wherefore EV fulfil * 


the Equinoctial Line. 
F we have not the Center of the pale bod 


5 drawn RP G and ON parallel tu one am- 
ther, and RN, GO, inter ſecting in F, and p F 


7717 thro the ſame Pam F s then by. reaſon 


Trianę ples ane have RG to Q Na Rp# 


—＋ to aN; therefore PQ, MT, Rd 
 eught to meet in one and the ſame Point FR 
ſhall be the Center of the Dial, 
all three parallel to one another, and then the Dh 
| af * 12 uo Center, 


1 41 
© *s £ N 
. 5 4 . g * « AP 4 
; he | BY 5, 
z ku Pigs ! 
E a © 4 * %  - * o 


; — hai; ſholl be the Interſefion " 
repreſe ſe T7 


or elſe they ſhall ol 


enen 

Remarques and Practices for divers 

. Alridgments in the Operations of 
he fore. going Chapters. f 2050 


/ 


— | | xd 

| Fo.1$:LFJAving found the Subſtylar Line pe 
— | 255 H e e eee Ti 2 1 For 
Di. the Style ſp , if you would remove thę Subſty- 
2] te we Eoutnodtial Lines to another 1 


* 
' « 


| the Plane of the Dial; the Line P E parallel to 
| 7 « ſhall be another kia 3 RE 
| el to e u or per icular to P E paſſing 
* —.— Point if thy Subſtylar Line PE, Gail 
I | bethe Equinoctial Line, and we determine by 
| thefollowing Method the Poſition of a Style for 
ap the two Lines PE, EV, whereof the height 
'"} "ſhall be given of any length, or we will deter- 
mine the height of a Style whereof the Poſition 
ſhall be given upon the Subſtylar Line PE. 
Firſt ;-Let the Line AR be given for the 
| beight of the Style, which ought to be ſer for 
| theSubſtylar and Equinoctial Lines P E, E V. 


Make . 


r 
| 


. ns hit Ads 


| the ron whoſe Foot is the * Point _ 


Make EP equal: toep, nd ſet it the am 
way (that is the Point P muſt be ſet above the 
Point E if the Point ↄ be above the Point e, and 
below it, if it be below it) and make EZ equal: 
toy /, and E ZequaltoRA given, and draw 


⁊ P and Z R Kallel to Z. P, meeting EP in 
*R ; and the Point R ſhall be the Foot of che 75 
Scyle , the height whereof RAis given. ; 


Therefore if you fix a Style, whereof the 


Foot may beR , and the Diſtance between the | 


Point thereof A and Foot R, may be the height 


NN to the Line Z. E, the Propoſition is ſats- 
nme f | 
| Bur if the Point R were given for the Foot of 


the Style, and the height were required: draw 


PZ as beſore, and by the Point R draw 7 


parallel to P x, ind B . ſhall be the Height 


11, 


| Line E V. ar "he Meridian Line CManfivers. | 
ble to che Style 8 P being given, we may tale 


what Point we will in the Subſtylar L as K, 


the Center of the Dial, without altering the 
 Subſtylar Line or Equine ia, 1 


and the 
K m drawn parallel to C M ſhall be the Meri - 
dian Line, but the height and poſitiom of the 
Style muſt be changed by the following Ne- 
thod. 


Make 


| 


. ve io determine its heigh 


1 Subliglar E Line, let there 


Rr 


Z, and draw K and R Z. 


= R ä 


| LEG. wes 


* 


meet CS * 


— — 


I 
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to PS, and draw MP and 
parallels ta MP 
dP Z, and the Point R ſhall be on the Sub- 

lar Line, which is the Foot of the Style, 


tek e to the 


Make E ⁊ equal 


nr 
ihe Subſtylar Line C E were given with FA 


1 ng 9 anſwering to the Style PS, 


g as p to be the Foot of 

nt is to bes determined; 
ot the Style — ene any height to deter- 0 
mine the Poſition of the Foot p Or 
-— whos the Meridian or the Center of 


Ifthe Foot of the Seyle 7 beg en, "and, we 
ght, byt Foot of the 
put for the finding of the Meridian and 
de drawn PS. perpen- 
dicular ro che Subſty lar Line and equal to he 
Weid dme e , and let CS be drawn. 
by che Center of the Dial; and from the given 
Peint p let ; ſ be drawn parallel to PS, till it 
Poine and pf ſhall be the . 


leagrh af the height Style, which ought. | 


o de placed at the ke Pein 5, and the Meridian 
CM and * Center of the Dial C are nat a 


1 


e 


| ſerved to find the Meridian and the Center C. 


But if we have not the Center of the Dial 55 | 
we muſt draw the Line Sf by the Point 8 which 
dieter mines the Inclination of the Ax with the 


TT 7 


But if pſwere given forthe height of the Sh 


it muſt be put upon'P'S prolonged if it be ne. 


ceſſary in P, and z f muſt be drawn para- 


3 - 7 


lel to C P ro meet with the Line CS in 1 
and ſp being drawn parallel to SP, {hall pive'Þ 
the Point p on the Subſtylar Line for the Foo : 
of the Style required, Whereof the height | 


given. 


5 | 7 W Y 
2 ** WS k a>» oh Es 

a 1 

IV. 1 3 

. .v . 1 

17 PE. 


2 4,6 


| EA | 25 = N b 8 5 6 Jury 5 5 "i | 
Fig. 19. The Meridian CM being given,” 


with the Equinoctial Line EM, we may find” 
another Equinoctial as em, without changing 
the Meridian, the which Equinoctial e 2 fol 
make the Angle e m C with the Meridian CM 
equal to the Angle EMC, but we muſt find ano- 
ther Style by the following Methode 
If the Center of the Dial be given at the 
Point C, by the Foot of the Style P which hate 


having drawn PS perpendicular to the dubſty- 
lar Line CP, and equal in length to the fame! 


Style, let e be drawn parallel to E &, and from 
the Point / draw fp parallel to 8 P, meeting tbe 


Sybltylar Line in the Point p, which ſhall be the! 


Sub- 


ef 
St 1 abcr Line: by the Practice of the 16756 Chap. 

Ml, and we ſhall find as before, the Point p for 
I the Foot of the: Style required, whereof the 


F. 20. tf after you have drawn the Meridi- 
#n Line C M and the Sulſtylar Line B P, we can 
not have the Equinoctial, becauſe the Style has 
deen put too long, we may diminiſfi it as muc 

8 x we pleaſe, without changing either the Foot 
| and thereof or the Subſtylar Line; but we muſt find 
i} another Meridian and another Horizontal Line 
ich may. anſwwer to that Style , and theſe Me- 

j =, Horizontal Lines ſhall be parallel ts 
das the firſt Meridian: and Horizontal Lines. 
uherefore draw the Line em M by any Point 
the ofthe Subſtylar Line as e, which may be perpen- 

 dicular to it, that Line may be the Equinocti- 
Line; but the height of the Style muſt be 
changed in drawing e ** to the Line 
„s which determines the inclination of the Axis 
{| withthe Subſtyle, and that Line e ſ meeting 8 P 
bhich is a perpendicular to the Subſtylar Line by 
1.4 the Foot of che Style, and which is his height, 
ſo that for the Equinoctial Line en, P = ſhall be 
{4 theheight of the Style required; bur there muſt 


* 


1 1 de znother Meridian found, whether the Center 


— } 


| ofthe Dial be found or not found. 


ef] | 


* 


Take 


draw B M., and 
Line equal toe ⁊, and by the Point 6 Gp 


| Horizontal Line required. 


69 
Take on che Sa W n equal, Sy 


take eb Subſ 


parallel to BM meeting the Equinactial 
em in the Point , and let c be drawn par, 
lel to CM, the Line c »» ſhall be the Merid; 
tor the Style, whereof the Foot is in P, the heigi 
is PE. and the Equinoctial Line e n. 

And we may yet change if we will the Fog 
of the Style or its height, according as necefſiy| 

ires by the former Obſervarions. 

But for the Horizontal Line D H which hal 
been found for the Sryle whoſe Foot was P an 
PS the height, the Which meets the Subſtyle u 
the Point H, if you would find another for the 


Style whoſe height is P z, without placing eff 


Con 
; 
"RF 
ctually that Style to make uſe of the Prafinj} 1 
rt in the 47h Cbapter, you have no more wo | 
do but to draw SH, and by the Point ⁊ the L 
Z h parallel to SH: meeting the Subſtyle in b, 1 
and the Line 4h parallel to DH, hall be the 7 


wi. 1 

Laftl, 2 Dial being drawn on a Plane, we mij of 
ior =: it in what other place we will on the fame 
Plane, by drawing of parallel Lines to thoſe tha 
are drawn, fo that we keep the ſame order ani 
the ſame proportion between them in their meet 
ings, but the Style ought to be put at the Pain 
which anſwers to the Point of the firſt, which i e 
for its Foot. "= 
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PART. 
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tet 


| PREFACE. 


10 make of the Practices to draw 
the Subſtylar , EquinoCtial, and Me- 
ridian Lines; and to place the Cen- 
ter of the Dial ., according to the Ex- 
puſdt ons of the Planes propoſed. | 


HAving taught in the firſt Part of this Treatiſe 
different Practices to find the principal Lines 
ma of Sun Dials, I think it will not be amiſs to 
ſam dive ſome Inſtructions concerning the Uſe which 
thal ve may make of theſe Practices, following the 
an different Expoſitions of the Planes prepoſed on 
nett which the Sun Dials are to be drawn. 

Pld Iberefore it is neceſſary to know ſomething 
< x near, the Poſition of the Plane in regard of North 
vr South before we begin any thing; which may 

| =—_ 


conſequenily we may judge of the Poſition d 
the Subſtylar Line, of the Equinoctial, and alo] 


Point of the Sixth Hour to begin the Diviſions of 


| Foun of the Meridian of the Plane , — i 


[864] 


| hedowe by a Gall Declinatory , which prefer; | 


ly ſhews on what ſide the North, South, 

or Weſt is; which thoſe that are uſed to obſeik 
the Sun, may know by ſeeing in what manner i 
ſhines upon the Plane according to the 1 
and Seaſon of the Lear. 


Then we may well conceive after * man- 


ner the Ax ſhall meet with that Surface, and 


of the whole Dzal. 
Bur conſidering a Dial wholly P - FR it is not 


difficult to know among divers manners which] 
we may uſe, that may be moſt fit and mol 
ealie for the Conſtruction of the Dial. L 


Therefote we may preſently ſec that it will 


be uſeleſs to find the Center of a Dial or the 


Meridian on a Plane which comes near either to 
the Eaſt or Weſt, and that the Equinoctial Line 


being ſet on ſuch a Plane, we need not find the 


Point of Mid-day , and chat we muſt uſe the 


the Horary Intervals on that Lines or on m 
Horizontal Line. 
Alſo we may ſee that on theſe ſorts of: Plans 


we cannot uſe the Practices where we ought to 
have the Points of Shadows after Mid- day, which 


may be anſ werable to others taken in the Mor- 
ing; for that which is of thoſe which give the 


the 


poſe always that the Equino 


1 67 
ie Subſtylar Line, by the correſpondent Points, 


ve can never fitly make uſe of them on theſe 


| forts of Planes: For if the firſt Point hath been 
| nak'da little too far from that Meridian, we 


tan never have it's correſpondent Point. 

Alſe we muſt not uſe. the Practices of cor- 
ielpondent Points of Shadows, or the Tract of 
the Shadow if the Circle that is deſcribed from the 
Foot of the Style as a Center, meets that Tract 
in Angles too acute; for we cannot determine 


exactly bat meeting, and this inconvenience 
| may happen to the Practices on all ſorts of Planes 
| inany Seafon of the Year. | 1 


the Dial be large, or if the Palivation 0 
the Sun has changed conſiderably between the 
Obſervations of the Points of Shadow , we have 
hot exa Aly the Lines which we ſeek by thoſe 
Practices where we ſuppoſe that it hath not been 
changed between the Oh ſervations. 

In the Practices of this 2 Part we ſup- 
nockial Line or Hori- 
zontal Line is drawn, and that we have mark'd 
on thar Line the Point where the Hour of 12 or 
6 meets wieh it; at which Points we begin the 
Diviſion of the] ours on thoſe Lines; bur to 
draw them we muſt have the Center of the Dial, 


or at leaſt the Inclination of the Axis to the Sub- 
Fler Line, which has been _ in the 


75, Pare. 


— 


—_— —e— — 


— : —— 


the EquinoQial Line; on which the Point Xlly 


the Hour of Six and with the Horizon; PEI 


! 
11 
4 

: 4 
[ 
I! 
{ 
1617 
1 
ink 
115 
ft 
j 
oP 
14+ 
* 
1 
i! 
tip 
lit; 
Ht! 
1" 
1 
{2 
444 
5 
oh 
Wi, 
4! 
6 
Vis „ 
1 
Fila 
Inf 
ny 
of 
„ 
#44 
iy 
. 
ut 
177 
| 
110 
1 
! 
* 
* 
9 
4 
4 
of 
10 
* 


(65) 


CHAP. I. 


To abs the Points of the Aſtronomique 


Hours on the Equinoctial| Line, 


aud by * Points. io draw ns Hour | 


Lines. 


Fig. 21. J= SP bea Style, whereof S is the 
Point and P the Foot, E XII, i 


the meeting of the Equinoctial with the Meric 
an, and the Point VI is the meeting thereof wit 


is the Subſty lar Line winch meets with the Equi 
noctial in E. 


Make EA on the Subltyle equal to E 8, whid| 
is the Diſtance between the Point E of the Equr 


noctial and S the Point of the Style, and dray 


A XII or AVI, or both of them, if you han | 


A XII and A VI at the Points band c „ and dis 
the Circle from 15 to d Degrees, beginning , 
| | l 


TR 


the Point b , or at the Point C; then draw ſtrait 


Lines from the Center A, and by the Points of 


the Diviſion of the Circle, which muſt be prolong- 


cd, if ir be neceſſary, to the Equinoctial Line, on 
which it ſhall give the Diviſion of the Hours 


which are to be mark d, accordihg to the apparent 
motion of the Sun from Eaſt ro Weſt, 
Then by the Center of the Dial, and by the 


Points of the Hours which are mark*d upon the 


Equinoctial Line, draw ſtrait Lines, which ſhall 
be the Hour Lines. 7 „ 
But if we have not the Center of the Dial, and 
ve have only the Inclinat ion of the Ax# Z. ⁊ to 


the Subſtylar Line e E, you mult take any Point, 
uf 25 e, on the Subſtylar Line, and by that Point e 


having drawn a ſtrait Line e 1 2, parallel to the 
EquinoQtial Line E XII ; and drawing e 2 Per- 


ao to Z x, makee 4 equal to ez, and 


the Point a draw the ftrait Lines @ 11 4 12, 


| #1, Ce. parallel to the Lines A XI. A XII, A I, 
Or. and by thele Points, where theſ: Lines meets 
„with the Line e 12, and by thoſe which are 


torreſpondent to them on the. Equinodtial Line, 


draty the Hour Lines tx XI, 12 XII, 11, 2 II, Ge. 


Demonſtration; _ 


g 


| The Plane S MIEis the Plane of the Equina- 


Gial by the Conſftruttzons of the Firſt Part, and the- 


4} Triangle A XII E being the ſame with the Tian. 


dle Kl E, we ought to put upor the Plane of 
—_ #53 be 
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| [68 ] 5 
the Triangle 4 XII E the Hour Lines 15 Degrie| 
tbe one from the other about the Point A, in begin 
ning from the Line A XII or AVI, which are th 
Interſectious of the Plane of the Meridian, or o 
_ the Plane 7 the Hour Circle with the Plane of th 
Equinoctial; but all the Planes of the Hour. Circ; 
inter ſect one another in the Axis, aud do alſo paſ 
. bythe Center of the Dial which & the meeting 7 755 
the Axis with the Plane of the Dial: Therefore th] © 
ſtrait Lines drawn from the Center þ the Dial t 
the Paints 7 the Hours marked on the Equinoctii 
Line ſball be the Hour Lines of the Dial, if the Di 
al has no Center; or if the Center be at a gre 
diſtance from the Equinoctial Line, the Pratlin 
that is here taught for that Caſe gives the Poim 
onthe Line e 12, which is parallel to the Equim 
Fial Line; ſo as all the diff ances of the Hour Lint 
on that Line e 11, are in the ſame proportion with 
their DiRances on the Eguinoctial Line, and thi 
each of theſe Diſtances on the Line e 12 have th 
fame proportion to their correſpondent Diſtance i 
the Equinoctial Eine, asthe Line e 2 has to th 
Line EZ; therefore it follows tbat if the Du 
have no Center all the Hour Lines are parali 
to one another and to the Axis, And if it have 
Cente r, all the Lines ſhall meet in that Centa' 
which « very manifeſt , becauſe of the like Triat 
Ales which are made by the Lines E XII, e 11 
which are parallel to one another. Al 


. 8 3 +4. 4 » *% a CHAP. Ling 
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CH Ap. II. 


75 mark the points of the Aſtronomique 
Hours ont he Horizontal Line. 7 - 
And to draw the Hour Line & Hof? 


- 
. 


Points. 


«1% 


AP 


0 Fig. 22. © Is the Point of a Syyle given, where- 


of P is the Foot, MH D is the Ho- 


| rizontal Line, PH is drawn by the Poine P (the 
ml Foot ot the Style) perpendicular to the Horizon 
tal Line; M is that Point where the Meridian 


Line inrerſechs the Horizontal Line, upon the 


| LineHP ſet H / equal to HS, and draw the 
ſtrait Line Ma, and make the Angle MTA 


equal to the Angle of the elevation of the Pole a- 
bove the Horixon, then from any Point as A, ta- 
ken on the Line ſA, raiſe a perpendicular from 
12 to f A, till it meet with M in 12, and draw 
the Line 9, 12, 4, perpendicular to ſa, and 
make 12 4 equal to 12 A; and from the Point a, 
as a Center, deſcribe a Circle at any Diſtance ; and 
divide it into equal parts from 15 Degrees to 15 
Degrees, beginning the Diviſion where the 
Line 4 12 interſect the Circle; and draw Lines 


? 


( 70.) 
from the Point 4 , to the Diviſions of the 
Circle, to meet with the Line 9.4. at the Point 
9, 10, 11, iz, 1, 2, 3, 4, Cc. And by the 
{ame Points and the Point ſ, draw ſtrait Lines 
which ſhall meet the Horizontal Line in th 
Points of the Hours required , which muſt be 


mark'd according to the Diurnal Motion of the 
Sun; of which the Point M ſhall be Noon , and 


D the Point of the Hour of Six. 

If the Line D drawn perpendicular to [M 
meet with the Horizontal Line at the Point D, that 
Point ſhall be the Hour of Six on the Horizontal 
Line, which is the ſame Point where the Equ: 
2 Line ought to meet with the Horizontal 
Line, as hath been taught in the Firſt Part. 

If we have not the Pont of Mid- day on the 
Horixontal Line, and we have but D the Point 
of the Hour of Six, then draw D and / 


perpendicular zo N, the which / Me meets the 


Horizontal Line, n M, for it is indiffe- 
ren:; then we do the ſame as we did before ti 
find the Points > the Hours on the Horizantd 
Line. We may ſee by this Practice that it is not ne: 


ceſſary that the Line [ * a ſhould meet with the 


Horiz,mital Line. 

The Hour Lines are to by ren from C the 
Center of the Dial, and by the Points of the 
Hours which have been found on the Horixonii 
Des. 175 
If the Dial have no Contr „ it is 7 to fol- 
low the — of the precedent Chapter th 

| 


thi 


1 
this ſeeing that we have always an Equino cti- 
l Line in that Caſe. 3 


Demonſtration, 


The Plane ſ M D * the. ſame with the Plane 


| SMD by Conſtruction, which is the Plane of the 
*| Horizon ; therefore all this Operation muſt be con- 


dered as made on the Plane of the Horiz,on which 


| | paſſes by the Point of the Style S n whereof N 4 


the Meridian given, or the Subſtylar Line, or [D 
s the Line of the Hcur of Six, the Point ſ i the 


"| Center of the Dial, the Line] A i the Inclination 


of the Axzs ro the Subſtjlar Line M; therefare it 
i that taking the Point A at 2 for the Point 
if the Style, bythe Practice of the 11th Chapter 


| the Line 9, 4, ſhall be the Equinoctial anſivering 
| to the RO Fo Style, ey, by the Fas gh + 
'| the former Chapter the Lines 13, f, 12, &c. 
'| ſhall be the Hour Lines on that Plane, which meets 
if the Horizontal Line M H P, which i alſo on the 


ſame Plane by Conſtruction with the Points the 
Hours which they deſign ; therefore the Lines which 


ere draum thro thoſe Points of the Hours on the Hi | 
| 1izantal Line, an4by C rhe Center of the Dial,ſhall | 


be the Hour Lincs It be propoſed Plage. 
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| CHAP. 
Six \ heals of. Hours following 6 ont 
another bring given, to draw all 
the ober Hours. Py 


8 let the Six Intervals of Hain 
from CAto CF be given, dim 
cutting e A in the Point A, 
in the Point B, C Pf the Point D, Oc. And 
Ee!  dequal to AD, & 
And from the Center C, and rough the Pein 
Ide, &c. draw the Lines of the Hours that fol 
low the precedent Hours. | 
Italo) you wort have other Hours following 


* 


Fg. 25. 


the l or "laſt f ol! und, you muſt repeat the Ope- 
ration in Gawing g another Line as Ee 


parallel u 
that which is the laſt of the Six 1 interval 
jours. * 
If the Dial Kas! no " Cluder ; you muſt drew 10 
other Line as {7 parallel to Ee, on which find 
the Points of 


the two parallel Lines E e and ſt, you ſhall bay 
the Hour Lines required, 


Demon: 


e Hours as you found them on hel 
Line Ee, and in joyning the Horary Points of 


all Ee, becauſe that the Planes 
a CA, C5, are inclined to one another by a 


. the Hour Lines upon 7 laſt 


T7] 
Demonſtration. 


: Th imagine à Plane to paſs by the Line E Ae, 


md which & parallel to the Plane of the Hour Cir- 


de of the Line C5, it is man feſt rhat the Plane 


|| of the Hour Circle whjeh paſſes by the Line CA, 


ſhall be perpendicular to the Plane that paſſes by 
| the Hear Cir- 


Right Angle, and by conſequence the Axis meets 
v with the Plane draivn by E Ae, and it ſhall 
be parallel to it, and all the Liner whioh are the 
meetings of the Planes of the Hour Circles with the 
Plane that paſſes by E Ae, ſhall be all parallel to 

eneauotber and tothe Ax. . 3 

But becauſe the Plane that paſſes by C A is per. 

pendicular to the Plane by E Ae, the meetings of 
| Plane ſhall be e- 
qually diſtant by order from the meeting of the 


"Plane drawn by CA; that i to ſay, that the fir 


on one ſide ſhall be as far diſtant as the firſs on the 
other þde , and that the ſecond hour on one ſide ſhall 
be M much as the ſecond hour ox the other ſide, and 
ſofollewing in order; therefore the Line E Ae 
Which is on that Plane, meets the parallel Hour 


Une at equal Aiſtande by order ” both on the one 
| ®dtbe other fide of the Point A, which was ro be 


danfrated. 


m 


= [ 74 ] 

We may conceive the Plane that paſſes by EA 
as the Plane of 4 Dial hich has no Center 
upon which: all the Hour Lines are parallel: u 
one another i and to the Axis; and that the 
Hour Line which paſſes by the Point A is the 
Meridian or the Subſtylar Line of the Plane; tha 
we may ſee manifeſtly that the Hour Lines that an 


on one and the other ſide of that which paſſes thu g 


| A , areequally diſtant from it in order, and h; 
conſequence if we draw a ſtrait Line any way upon 
that Plane , the meetings of the Hour Lines bith 
on the one ſide and on the other of that which paſſe 
by A, ſhall be at an equal Diſtance fromA. 


— 


* 


— * — 4 
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To draw the Parallels of the Twelre 
WIL es REES 3 
Fg. 24 Flirt draw the Line ſc and / 1 
. Right Angles to it at the Point /, 
make the Angles a ſd, aſk, each 23 Degrees 30 
Minutes, and the Angles a/f;, 4 ſi, each of 20 
Degrees 11 Minutes, and the Angles a ſg, aſh, 
each of 11 Degrees 30 Minutes, the Line /s 
denotes the Equinoctial, which is the beginning 


of Aries and of Libra; the Line /& denotes the | 


be⸗ 


/ 


\ 


[ 


1 


beginning of Ta uris and Virgo, [3 the begin- 
| nngof Gemini and Leo, / & the beginning of 
'| Cancer , which is the Tropic of the ſame Sign; 
/e the beginning of Scorpio and Piſces, f the 
beginning of Sagittarius and Aquarius, ſd the 


ginning of Capricorn, which is the Tropick of 


e Sen.. „„ ; 
| If the Center of the Dial be towards the North 


in regard to the Pein of the Style, make ſe e- 


| gal ToSCof the Dial, which is the diſtance 


tween the Point of the Style and the Center, 


but if the Center be towards the South, in reſpect 


of the Point of the Style, make ſe upon c / pro- 
longed on the other {ide of the Point /. OT 
Then to find the Points of the Parallels of the 
Signs upon the Hour Lines; as for Example, On 
the Line of Mid-day , you muſt take the diſtance 
S All from the. Poim of the Style S to the Point 
XI, which is the Inter ſection of the Line of Mid- 
day with the Equinoctial, and ſer it from fro 12 
upon the Line 4, and having drawn the Line 
12 which cuts the Lines of the Signs in the 
Points d, F, g, b, i, , then we tranſport 
the Intervals 12 5, 127, 12k, 12g, 127, 
124, in XIIH, XIII, XII K, XII, XII F, 
XI D, on the one and other fide of the Equino- 


ſa, nes „ 
And after the fame manner having found the 
other Points upon each Hour Line, and like wii- 


on the halves and quarters, or other Lines coming 


from 


Qal Line, as they are on the two ſides of the Line 


[:6] 


from the Center, we draw by all the Poi: 
which belong to the ſame Sign, the Line of the | 


Parallel of the Sign, and fo for each of them in 


particular. 


But if we have not the Interſection of the Equi. 


| noctial Line upon the Hour Line, on which yoy 
' would have the Points of the Signs, in that caſ 


you may have always the Center of the Dial; 


therefore it itis, that having taken any Point, as R 


on the Hour Line, and having made the Triangle | 


c ſr on the Baſe cf equal , and like to the Ti- 
angle CRS on the Baſe C S, and the Linecy 
being continued if it be neceſſary, ſhall meet 
with the Lines of th Pigs in thoſe Points, 
which being ſet on the Dial, in-obſerving from 
the Point C which is the Center, the ſame Di- 
ſtances which they ka % 
But if we have not the Center of the Dial, we 
may always have the Equinoctial Line; therefore, 
having taken (as for Example) the. third Hour, 
on which we would have the Points of the Paral- 
lels of the Signs, then having taken the Point R 
at pleaſure, and having mark d [3 on the Line 

{a equal to S Hl, which is the diftance betweeg 
the Point of the Style 8, and the Point where the 
Live of the third Hour propoſed interſects the 


Equinoctial Line; on that Line [3 for the Baſe] 


let the Triangle fp zr be made equal and like to 
the Triangle S III R, which has S III for its Baſe; 


and draw r 3 prolonged, which ſhall interſect“ 


the Lines of the Signs in Points which are to bs 
_ trank 


ve from the Point c. 


18 


ttanslered to the Line of the Third Hour, as we 
| have taught here before. | 7D 
The Conſtruction of this Practice is fo plain, 
'| that it needs no Demonſtration, for it is eaſie to 
| ſee that the Plane c 12 is the ſame with the 


Plane of the Hour Circle CS XII, and fo of the 
8 . „ 
Apart of an Arch of a Sign being given, which 
Falle to the Equator, we a} et that 


Arch by the Fraflice of the following Chapter. 


* 
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CHAP. v. 


The Equinoial Line being given, We 
na draw a Parallel to it by a 
Point grven on an Hour Line. 

Fig. 25. He Equinoctial Line AG is given, 
| 4 e T and che Hour Linesa A, PB, C, 
1, &. which incerſe& the Equinoctial in the 


Points AB CD, Cc. and the Point Pon one of 
the Hour Lines is alſo given, by which it is re- 


quired to draw a Parallel to the Equator. 


By the Point P, and by the Point A, on the 


Equinoctial, the Point of the Hour next to B, on 


which is the given Point P, draw AP meeting 
NVö«” with 


> _—_— 
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with the next Hour to PB at che point "0 he "I 


- draw c- E, ſo as the Points E and A may bed 


qually diſtant from the Hour C; the intetſe I 


- Qtion d of rhe Line c E With the Hour LineD4 
- ſhall be one of the Points of the tequired Paral- 


lel; after the ſame manner we find anothet Pom 


b and ſo of the reſt, 

But here it is to be obſerved , chat if thetk 
be only whole Hours on the Dial, we ſhall na 

have A Points of the Parallel but for every 6- 
ther Hour; and if we have the Lines of tht 
half Hours, we ſhall have the Points of the Pa. 
rallel from Hour to Hour „ and it We. Have the 


Lines of the Quarter of Hours, we ſhall have 


the Points of the parallel from Half Hour to 
Half Hour, and ſo of the reſt: for if A b meet 


the Line of the half Hour ſb at. "the Point t /, ha- 5 


ving drawn [D ſo as b D and b A may be 


equal, {D ſhall meet the Hour Line c C at the 
Point K, which is as far from [h as P B, the Point 
K ſhall bo one of the Points.ofrhe Parallel. 

If inſtead of the Equinoctial Line we have one 
of its Parallels, that parallel being given, we 


do tlie ſanie thing as if it were the en | 


Line. 


2 * 
* 3 » „ ©. 1 
. — * —_— ? . 4 v De 4 + i 
* &S * N p 
U * 9 : - > , : 4 - 2 
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| Demonſiraion. | 


42 
* 


"Ihe free Ne | the Plane of 110 Dial a at 


gra ircles of the Sphere,therefore it # that the two 
great Circles hit erg by CA and 


are equally inclined to the Hour Circle c C \ becauſe 


that C A and C E ate equal, meeting PB and 


Dd, which are equally diſtant and equally inclined 
10 Cc, inthe Points Pand d, equally diſtant from 


the Equinoctial Line B D, therefore P and d ſhall - 
bein one and the ſame parallel to the ms: and 


ſo 7 * other Points. 


CHAP. iD 


Nod 1 the Italian and Babilonian 


| Hours upon an Horizontal Plane. 


| Pg. 26. THe Aftronomiq acHours being FRA 


on the Dial a gy Center is C, and 


' the Meridian C A and V A the Equinottial Line, 


cE being divided into two equal parts in A, let 
the Points 6, c, d, e, f, g, b, &c. ot a Parallel to the 
Equator, be found on the Hour Lives by the Pra- 


dice of the fore-going * „ Which Paral- 


pu paſſes by the Point A. | 
The 


C E, which - 


— . 2 — — 


[8] 


The Line A 12 parallel to che E dubai | 


ſhall be the Line of the 1 ach Lalian Hour. 


The ſtrait Line 6 Vll, which paſſes by the 
Point of the Seventh Hour in the Morning of the 


al, and by the Pore of the Firſt Hour 


| afer Noon df the Parallel, ſhall be che Line af "mv 


the 13th alan Hour. 

"The firait Line VIII which paſſes by thy 
Poimof the Eight 
Equinodtial mY „and by 
cond Hout after Noon of — fhatl be che 


x4th Italian Hour the frac Line 4 N, which pat 
ſes by the ro of Nine in the F oreneon on the | 
; by the f oint of Three in the Aſc R 
5 —_ on the —— Fein be the + alt we Italian | ; pai 


Equinoctial, and 
Hour, 


ctial and that of the Parallel. 


The Babylonian Hours are mark d after the | the 
| fame manner, byit only that which is dane op | þ 
one {ide of the Meridian for the Italian Hours, is | | 
made on the Ger ſide of the Meridian for the | 


Bahylonian. Houis, and they are counted after an- 
a manner; as for 
cat palles by the Point of. Mid-day of the Equa- 
tor, and by the Point of the Sixth Hour in cht 
Morning of the Parallel, is the Sixth Babyladis 


uz Hvar; that which pafles. by the firſt Hour A. 
ial, ad the Poi df. 
on the Paral. 

| lel, ſhall be the Seventh Babylonian Hour, w_ 


_ _ terniaon on the 
de Seventh Hour inthe Morning 


* 
— —ñ—3— 2 


h Hour if the Morning an 4. 
the Pomr of the ſe- | 


< 0 
Hours diſtance between the Hour of = Een * 


, the ſtrait Line P 7 


i de oft part , and the firſÞ 
| the Eaſt 


1 Gao wing), 
ball be the x Ich N Hour tor on Toes 
aL Di," | . 


(Circle ſhal 


| bil mark the ſecond Ital 
al ſo on; 


s Piftiow „ fer it has 


1 te . i bat cuts the Plane of 


| « has 
It be the meeting of 
n, $ Crbe Ars, C E the Plane if the Dial 
| varallel to theHorizon ; aff er that theMeridian hath 


1 7 


ſo as A 12 parallel te the Ehuzror 


| Demonltration 


* 27. WT we imagine a Parallel to * Ends: 
tot, which ; paſſes thro the Inter ſection of the Meridi. 
# and Equator, 1 M evident that the Horizontal 
touch that parallel at the Point where 
the Meridian Circle cuts it; and if we cinceive 
that the Horixontal Circle be faſtened with the 


| Perallel and the Meridian, then when the Me- 


nian hath advanced 15 Degrees on the Equator 


| inding according to the Motion from the Eaſt to 


the W2JF,. the Plane of the Horizontal Circle in 


thet Poſition, ſhall mark. the firſt Italian Hour on 
Babylonian Hour n 


part ; and tben when it __ advanced 1 5. 
#yrees more, the Plane of the ori aontai cha a 
abylonian Hour, 


; fo as then when it z arrived tothe 12th 
Circle ſhall be found in its fof 
de 1527 Fa Revolution; | 
the Meridian at 
les, ſhall be found in a Poſition of 0 
bich F badat firſt; that # to ſay, 1 
the (Horizon with the —ͤ— 


Hour, the Meridian C 


i. over 12, Hours of the Equator , or that S H 
8 bas 


#0 one of the Planes,whbich touches the Cone; then 


n 


has puſſed over 1 2 Hours of the Parallel ; the Lino 
SH hall fall in 12. S A : So as the Angle 12. 80 
ſhall be equal tothe Angle HS C therefore C SA 
ſhall be an Equicrural Triangle; and ſo alſo tie 
Equicrural, S E being th} 
meeting of the Equator and Meridian; therefm | 
SA is equal to C andA E both together; therefor: 


Triangle $ A E ſhall be 


CA and A F are equal: But CE repreſents the 
Meridian of the Horizontal Dial, wherein C 


the Center, E the Inter ſection of the Equinottial, | 
and A the Inter ſection of the 22th Italian or Babylo- 


nian, which muſt be perpendicular to the Meridian 


for in that Poſition the Plane of the Meridian u 


turn d to its place, and the Horixon which has mt 
changed its Inclination ubich it bas with the Me 


ridian remains always at Rig ht Angles to it. There 
fore it ſhall. inter ſect the Plane 


of the Dial in « Lim 


| py en mer to the Meridian, the Plane of theDs| 
al being parallel to the Horizon in that 


fof Prim 
and that Line ought to pa ſs.thro the Point A of th 


Meridian, which divides vbe Line C E into tw 


| equal parts, 


1 ; . Cr 
aue conceive 4 Cone which has for its. Baſe tht 


Patallelro the Equator H raf nd its Viriext| 


Center of the Sphere, thef Section of tbat Cone vil 
#be Plane of the Dial, ſhall be the repreſentation 
that Parallel, but the Plane of the Dial & paralls 


fore. the Section or the Repreſentation of that Park 
lel ſhall be a Parabaaa. 4 


} 


: 
pol 
Me. , * is s 

* 

** 

Y 
— 
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| Babylonizn Hours are alſo the Planes which touch 
that Cone, the Lines 1 thoſe Hours ſball touch the 


- the | parabola- which i in that Section. 
the - „„ „ == i. 

6: FT 

efore 4 15 


1 * * * 4 . , ; 
Eo, CHAP VII. 
i 1 * P ; 


| draw the Italian and Babylonian 


Hours; on a Plane which is not Ho- 
rizontal. Sg. | 


He Aſtronomique Hours being de- 


W 


? Fg. 2 8.1 b 
II ſcribed, and the Horizon R H- 
ch is one of the Hours required, being drawn 
Jen che Plane of the Dial with the Equinoctial 
n Line, we draw a Parallel to the Equator 4, l, R, e, 


t, which paſſes by R the Interſection of the 
If Horizon ,' with any Hour Line, as in this Exam- 


=— je, with the Hour Line of II, by the Practice 


ai beide yth Chapter. And ſeeing that the Horizon, 


er ti yhich is the Line of the 24th Iralian Hour, inter- 


will Feb che Parallel in R, at the Point of the Second 


on Hour after Noon, and the Equinoctial Line at the 


Point of the Sixth hour after noon the Line of the 
firſt [teliap Hour ſhall paſs. by the Point e of the 


Parallel, which is the Third Hour after Noon, and 
by the Point of the Equinoctial; the Line of the 
Second Jalian Hour ſhall paſs by the Point fof the 


a 


G 2 | P aral- | 


. * 
x 
— . — 3 " 
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Parallel, which is the Fourth Hour, and by the 
Point of the Eigth Hour on the EquinoQtial Line; 
and fo of the reſt we find all the Points by which: 
the Italian Hours onght to paſs , ſo as the Eigh- 
teenth Iralian Hour paſſes always by the Point 


of Mid. day of the Equinoctial Line, and by a 


Point of the Hour of a Parallel, which ſhall be | 


ſo far from the Point of Mid-day as the Point R 


of the ſame Parallel, which is the Interſection of 


it with the Equinoctial Line, is the Point of the 


Sixth Hour after Noon, which is in this Exam. 
ple at Four Hours diſtance, ſeeing the Point R i 


an Hour of the Afternoon. 


Fzg. 29. But if the Point R, by Which the Px 
rallel to the Equator is deſcribed, were the Inter; 
ſection of an Hour before Noon, we muſt cots 

ſider that that Parallel ought to meet alſo the Ho- 
rizon in a Point of an Hour, which is ſo far from 
Noon, as that is by which we have deſcribed it 
for Example, If the Point R were the Interſect 
on of Nine in the Morning with the Horizont 
Line, the Parallel to the Equator deſcribed by 
the Point R, ought to meet the Horizontal Lint 
in the Point H, which is upon an Hour Line 
fo far diſtant from Noon as is the Point R; thatl 

to ſay, that the Point H ſhall be the meeting dl 
the Third Hour after Noon with the Horizont 

Line; and the Line of the > pare Hour,whid 
js an Occidental Portion of the Horizon, ought 


Do be taken from the Point of the Third Hour A 
Ls tr SEE ok oh 2 CRY the 


e lt 


done before; we fi 
lian Hour ſhall paſs by the Point of the Fourth 


© 5 as: 


| the Parallel with the Point of the Sixth Hour afte 


Noon of the, Equator, and in counting as we have 
we ſhall find that the Fuſt I- 


Hour on the Parallel, and by the Point of the 
Seventh Hour after Noon ont Fa, er na ; and 
that the Line of the Second Italian Hour ſhall paſs. 
by the Point of the Fifth Hour of the Parallel, and 


by the Point of the EighthHour of theEquinoCti- 


al, and ſoon ; and we draw only thoſe that are 


viſible, for the others are of no uſe, and ſerve 
{| only te count and to place thoſe which are of 


_ Theſe Rules are for the Italian Hours, but for 
the Babylonian Hours,which have for the Twen- 
| Sag Hour the Oriental Part of the Horizon 


of the Horizon, were the meeting of thc Horizon 
with the Line of the Ninth Hour before Noon, 
the Firſt Babylonian Hour ſhall paſs by the Point 
of the xoth. Hour in the Morning of the Paral- 
ſel, and by the Point of the 7th Hour in the 
Morning on the Equinoctial; the Line of the Se- 
tond BabylonianHour ſhall paſs by the Point of E- , 


hen before Noon on the Parallel, and by the Point 


Eight on the Equinoctial, and ſo of the reſt; and 


Il #the Point Rof the Parallel were the Point of any 


Afternoon Hour „ We muſt take its correſſ pon- 
(ent before Noon to begin to count the Baby lo- 
Wan Hours, which is the Contrary of hat 


the Parallel which is deſcribed by the Point R 


"TW. 


W We muſt obſerve, that if we deſcribe the Lines 


by the Interſections of the Aſtronomique Hour | 


Lines with the Italian or Babylonian," in taking 
"thoſe Points of Interſection in order from the E 
quinoctial Line, thoſe Lines ſhall be the Parl. 


lels to the Equator , which ſhall meet the Ho- 


zontal Line in the ſame Points where the How 
Lines meet. 2033115 EM 


529 P 


After that which hath been demonſtrated 1 


afore- going Chapter, concerning the generation: 
the Italian and Babylonian Hours , it (uffices her 
ro explam after what manner the Horizontal Liu 


meets the Aſtronomique and Italian Hour Lines un 


one and the ſame Point. PETE _—_ 
It & eaſie to ſee that whenthe Horizon,which we 


have ſuppoſed to be faſtened to the Meridian without] 
changing its Inclination that it has with it, «| 


x : "9 _ 
; : , 
\ . | 15 


323330008 | J 
which we have done for the Italian Hour 


moved by the motion of the Meridian, that if ih 


Meridian adwanceth 15 degrees on the Equatir, 
alſo that Point of the Horizon , let it be what it wil 


#2, | ſhall advance 15 degrees on the Part + 


tel 2which that Point deſcribes : Therefore if we d. + 
fcribe a Parallel to the Equator by one Point of tht 
Horizon, by wh'ch Point paſſes an Aſtronomiuu| - 


Hour Line, it is manifeſt that all the ſame Ho 


Lines fhall divide that Parallelfrom 15 to 15 & 
grees ; Therefore it is that all the Tralian Hour Line 


btb! 


. 35 þ ang bt-to paſs by the Points of the Hours of the 


Equinoctial, ſball alſo paſs by the Points of the 


| Hours of the Parallel; and it is alſo manifeſt that 


we may draw Six Parallels to the Equator by the 
fix Inter ſections of the Horizon with the ſix Hour 


| Lines 12,1, 2, 3, 4, 5; and that the Italian Hours 
paſs in order by the Points of the Hours, of thoſe 


Parallels, ; and it alſo follows that all the Lines of 
the Italian and Babylonian Hours ſhall touch the 


Parallel deſcribed by the Point of meeting of the 
Horizon and Meridian , andthat all the Points of 


touching ſhall be the meeting of the Aſtronomique 


Hours withthe Parallel, andthat there will be al- 
ways fix Hours Interval between the touching 


Point upon the Parallel, and the Point of meeting of 
the ſame Hour upon the | 


the Horizon touches that Parallel at the Point of 
Aid. day, the which Point deſeribes the Parallel, 


Equator ; for the Plane of © 
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7 continue the Deſcription of the Lal. 
© an and Babyloniau Hours, when tht 


— . —— ef eh a 
. 


on the Plane of t he Dial. 


Fig. 28. IF the Point + be the laſt that is found an 
A the Parallel by means of the Equinocti 
Une, following the Practice of the 57h er dl 
" this Second Part, and that the Line 5 III be the laf 
Italian Hour which we can mark by help of tha 
Parallel, that Line h III ſhall meet with ſome & 


* . 


—. v. ISIS, — 
* 


Practice of the Fifth Chapter of this Part we find 
the Points I» 0 of the Parallel which paſſes by m, 
and if they be on the Hour before or after that, on 


| - - Lines of the Italian or Babylonian Hours by the 


- 


2 . 8 4 / U 3420 2 
3 _— ww - * * 
| ena ill. 
i} 1 _ n - 0 '# * * } 
* * k Ry p . 4 $ >; 
* 


Parallel or the Equator is wanting 


ſtronomical Hour in ſome Point as , if by the 


which is the Point 92; we continue to draw the | 


Points of the Hours of the Parallel , and 
by the Points of the Hours of the Equator, in] 
following the ſame order as before, and if the E: m 
quator be wanting in pſing the Practice taught} | 

at the end of the 5th Chapter , we ſhall find the 
Points of another Parallel by the Parallel that s } | 
| | given, 5 3 


” „ 1 
** . "I. 
p * „ 1 * ae 
= 2 —_ l 4 


Hours on the two 


| mer Order. 


„„ 
n; and then we may joyn the Points of the 
Parallels in following the for- 


; There 15 nothing in all this that deſerves any long 
Explication, nor any other Demonſtration, than 


that we have given in the Two fore-going Chap- 


* * - 


i 
pers. 
99 
” * 
” 35 * 


thin. th. 


ae 
Tour Aſtronomique Hours being given, 
jJolloꝛoiug one another in order, wat © 


 . the Equinoctial Line. 


Te nd the other Hours. | 
| Er the four Hour Lines following 


bg. 30. en 
e one another be A a, Bb, Cc, Da, 
with the Equinoctial Line EF; from a Point a, 


| taken at pleaſure in one of the laſt Lines As, 


taving drawn a D which cuts Bin B, and Ce 
in g; alſo by the ſame Point a, having drawn 


C vhich cuts B & in h, let Ah be drawn, which 


meets Ce ine, and 


| Ff, drawn by the Points E F, ſhall be the 


| 


| Bg which meets Dd nd: 
let ob, ed bedrawn prolonged to the Equinoct Q: 
al Line to the Points E, F, the Hour Lines Ee, 
Hour 
Lines 


1 


Lines required; whereof Ke hall: be diſtant [IE * 
Aa one Hour, and Ff fhall be two Hours from > 
DJ: Therefore BD being prolonged to f in te 
Line Ff, and Fd to], in the Line Bb, having 0 


drawn. Cf which cuts Di in i. 65 prolonged 
mall meer the r in M, by which the 
Hour Line M n ſhall be between t 
Lines D d and Ff, and theſe Seven Hour Line 
being found, we may have all the reſt by the ka 
of the Third Chapter. : 


Fig. 31. There are many Caſes hs T * 


Hour Lines are ſufficient with the Equinoctial and 
Horizon; for Example, If we have three Hour 
Lines 4 2, 'h 3, and c 4, and the Equinoctial Line 

24, and Horizontal Line c, having drawn 44, 
which cuts b 3 ind, and having 4850 2. d which 


cuts c 4 inf, draw 2 c, which cuts b 3 in e, and 4% 


Vvhich cuts 4 in b;there ought a ſtrait Line to pak 
by the three Points Fb b, which ſhall meet the E. 
quinoctial in the Point g, N is one Point of the 


Hour as far from the Hour bz. as is the Hour Line 


of Six: Therefore if the — be be the fourth 
Hour, 4 5 fhall be the third, and g i ſnall be the 


ſecond; but in this Example, 'be being the chin ; 


| Hour, £/ ſhall be the 12th Hour, _ 
\  Thefarſt Hour berween 1 2 and 2 is found by 


drawing g c, which cuts a2. ink, and 4 & which 
cuts the Hour Line gi, which Was drawn by 
the Point 2 to the Point 12 and, in drawing A. 

| 55 | which 


two Hour 


' | areequally inclined to the Equator , the one en one 


| 4, but there are two between the Points D and F. 


' Equator, hich are each 


eeing dhat by Conſtruction the Points a and fare in 


nn 


IS, 
vbich cuts g h in », the Hour Line by the Point 
* ſhall be the firſt Hour. 7-44 | 


| 8 Demonſtration. 

By that which hath been demonſtrated in the 
ib Chapter it xs manifeſt that the Points a and c 
are in the ſame Parallel; alſo that the Points b 
and d are alſo in the ſame , therefore the great Cir- 
cles that are repreſented by the Lines cbE, cdF, 


fide , and the other on the other, but c bF has the 
ſame Inclinatiom as a b D, becauſe of the equal 
parts of their Parallels a c, b d; and there zs aſpace 
of three Hours between c & and F, and between 
C and E; therefore the Hour which paſſes by the 
Point E the next to that which paſſes by the Point 


By the ſame Conſtruction the Points | and f are 
in the ſame Parallel, but f ic and li M repreſent 
great Circles equally inclined to the Equator, be- 
cauſe of the Points | and f which are in the ſame 
Parallel, and equally diffant fromthe Point i; there- 
fore DC and D M repreſent equal parts of the 

of them an Hours diſtance 
me Mt aber. ooo ooo nog, 
As concerning that which u of three Hour Lines, 
the ſame Parallel, and likewiſe h and c, the Lines 
th and a c which i the Horizon , - repreſent Cir- 
cles equally inclined to the Equator ; therefore there 


4 


A 


& as much diſtance betauten the Point of tbe Hut 


of Six upon the Equinoctial and the Hour Line be; | 


as there is between the ſame Hour Line be and 


the Point g. We demonſtrate as before that thi | 


Point n divides the interval between · Hour Lins 
gi a . 


CHAP. X. 


2 Dial being given which is abr 
drawn , io find the Joor of rhe Style 
whichd1d ſerve to draw at, and 15 
determine the beighth thereof. © 


Fig. 32.1 He Line A Bis the Equinodil | 
| Line, and the Diſtance AB. on 

that Line is the Interval of any ſix Hours; having 
divided A B into two equal parts in the Pom G, 
from the Point G as a Center ; on the Diameter 
A B deſcribe the Circle A. S, B, d, f, and mark 


the Points d and f which divide the Semicircle in 
to three equal parts; AF, F D and DB are each 


the Interval of two Hours on the Equinoctial 

Line : the Lines 4 D, F ought. to meet the 

| Cucumference of the Circle at the Point 8, and 
the Line S EP drawn perpendicular to the Hau- 
noctial Line ſhall be the Subſtyle. 


. 


1 
| : | 1K | 
4 
j * 
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ol If we have Cthe Center of the Dial, on tbe 


Diameter CE, having deſcribed the Semi- circle 


[CZE , and having applied in it the Line E Z. 
[equal to ES: Z. P being drawn perpendicular 


wtheSubſtylar Line E P, and meeting it at the 
Point P, that Point ſhall be the Foot of the 
Style , whereoff Z. ſhall be the heightÜu. 

But if we have not the Center of the Dial, ha- 


I ving drawn a e parallel to the Equinoctial, and 


from the Point a _— drawn à / parallel to AS 
which meets the Subſtylar Line in /, from the 
Pint E as a Center, and Semi- diameter E &, deſcribe 
the Arch ⁊æ, and from the Point e as a Center and 
Semi- diameter e / deſcribe the Arch x, and draw 


the ſtrair Line & 2 which ſhall touch the two 


Arches „ and 2, and that Line & ⁊ ſhall deter- 
mine the Inclination of the Axis to the Subſtylar 
Line, and having drawn E z perpendicular to 
#2 from the Point E, and from the Point x 
the ſtrait Line x P perpendicular to the Subſtylar 
Line EP, the Point P ſhall be the foot of the 


* 
< 


Style, whereof P. ſhall be the height. 


Demonſtration. 


If we, ſuppoſe the Circle AS Bd to be on the 
| Plane of the. Equinoctial, it is manifeſt that the 
Point of the Style ought to be one of the Points of 
_ the Circumference of the Semicircle ASB, be- 
EN e N cauſe 


TS ©» 
* cauſe the ſix Intervals of Hours that are on the 
Equinoctial from A to E, for the Angle AS B, in\ 


what place ſoewer the Point: S is, ought to be 4 
Right Angle: And alſo the Lines drawn from that 


Point 8 0 the Points of the Hours 7 the Equinocti. 
al Ling , ought to comprehend equa les each of” 
15 degrees in the ſame Point S; therefore the Areb. 


es Af, fd, and d B being each of 60. degrees, | 
| ſhall ſubtend Angles of 30 degrees, which are each: | 


in value two Hours, and conſequently the Lines f F 


and d D ſhall be Hour Lines on the Equin octial; 


therefore they meet in the ſame Point S upon the 
Circumference of the Circle which deter mines the 
Point of the Style in_reſpett of the Equinactial, and 
the Line S E drawn purpendicular to the Equinoctia 
Line, doth there give the Point E auh ch & one of. 
the Points of the Subſtylar Line; but the Subſtys; 


lar Line ought to be per pendicular to the Equinocti- 


al Line; therefore the ſame ſtrait Line $ E P ſhall: 
be the Subſtylar. „C 
te Ax4 ought to make a Right Angle with. the 

Plane of the Equinoctial, therefore the Line ES 
which ic equal to that hich ought to meet the Axi 
on the Plane of the Equinoctial, ought to make 4 
Right Angle with the Axis. | 


T Therefore if ve have c the Center of the Dial, and 1 ** 


if we deſcribe the Semi- circle C Z E, applying E Z 
equal to E S. in that Semi- circle, it is manifeſt that 
CZE ſhall be a Right Angle, and that the Lint 


C Z, repreſents ihe Inclinatzon of the Axis ta the Sul. 


ſejlar Line C E, and that the Paint Z repreſents | 


9 the 


1351 


: th Point * the Style which has ſerved to draw the 


: Therefore Z P which s drawn perpendicu- 


| low CE, (hall bethe beight of the Style , whereof 
| the Point P {hall be the foot. : 7 


But if we have not the Center of the Di al, 4. 


n manifeſt by Conſtruction that the two Lines E S 


eſhaving one of their extreams in the Points E e, 
the other ill be had im the Axis; if the Line that 


jun the two laſt extreams be perpendicular to thoſe | 


two Lines which ought to be parallel; but it is alſo 


" evident that the Line x2 which e the 12 


Arches of Circles which ba ve for their Semi diame 
ters E S, e ſ. ſpall be perpendicular to the two ſtrait 


| Lins E Zz, ex, which come from the Center to the ' 


touching Points; therefore the Line x Z gives the 
Inclination of tbe Aris to the Sabſtylar Line, and 
the Line Z P drawn perpendicular to the Subſty le, 

ſhall determine the height 22 the Style, who 4 


ms armed 


Cap. 


5 
G 


To place the Axis. 


JF we would have the Hours ſhewn only by the 


ſhadow of the Point of the Style, we oughtta 


make and to place the Style after ſuch a manner | 
as may ſerve without changing of it. 

We may give it divers forms, but one of the 
beſt is, to make it waved to the end, that the Sha · 
dow thereof may not unite with the Hour Lines 
in any place, and that we may always know that | 
it is but only the Shadow of the Point that ſerves | 


to ſhew the Hours. | | | 
Bur if you would have a portion of the Axis to 


ſhew the Hours, and that the Axis be repreſent- . 
ed by an Iron Rod, the Style we have placed 


ought to have thePoint very ſmall,that it may en- 
ter into a little hole made in the Rod, ſo as the 
Point of the Style may exactly anſwer to the mid: 


dle of the thickneſs of the Rod; the Style may 


remain, if you would have it, to ſupport the 
Axis; but if the Axis be · not very long, and if 
it be ſtrong enough to ſuſtain it ſelf alone being 
| | faſtened 
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I ͤiſtened at one end, we may take away the 


Style when the Aa is fixed on the Surface of 


the Dial. We may do the ſame, if we taſten to 
the end of the Style a Point of an Iron Mer, 


' which there may be very ſmall, and may take 
| away but the half of the thickneſs of the Rod, 


ſo as the Dial . to that Point, there 
is nothing to be done but to take it away to 


10 plac e the Axis, whereof the middle of the 


thickneſs ought to anſwer to that Point; there- 


ſore whether the Style remains to uphold the 


Axit, or whether we take it away when the 


Axizis fix d in its place, we mult faſten it to 
the end of rhe Style to ſtay the end thereof, 


which ought to anſwer to the Center of the Dial 
if it have any. | | 


| , Fig. 33. We may make the Rod which ſerves | 
| forthe Axis as it is marked in the Figure, ſo as 
| the hole ſignified by A may be made to lodge 


the Point of the Style, and that it be let in as 
faras the middle of the thickneſs of the Rod, the 


Point B which anſwers alſo. to the middle of 
the Rod, ought to be applied exactly to the Cen- 
ter ot the Dial, this Rod being fo ſtayed at the 

Point B and at the Point A, we muſt faſten the 


Foot C on the Plane of the Dial. 1 N 
But if you would not have a Foot to the Axis 


BG, and that you would only fix the Rod to 
the Center of the Dial, you muſt draw di- 


vers Lines which may paſs by the Center of 
| H | the 
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the Dial, and ſtay the Rod on the Point of the | - 


Style A, and by any other place, ſo as the end 
may enter in a hole. made in the Plane of the 


Dial at the place of the Center, may be divided 
by the middle ot its thickneſs by each Line that 


paſſes by;the Center. 
Fig. 34. Alſo we may make uſe of athin Plats 


which muſt be cut according to the Inclination 


of the Axis with the Subſtylar Line; it muſt be 1 
ſet perpendicularly on the Plane of the Dial, in 
applying one of its ſides to the Subſtylar Line, N 
and the other ſide paſſing by the Point of the | i 
Style ſhall ſerve for the Axis. If you would draw | 4 
on the Plate a perpendicular Line to that fide of | in 
it which is applied to the Subſtylar Line, and | V* 
equal to the height of the Style, the which ſhall of 
repreſent the Style, ſo as the end of that Line 11 
meet with the other fide of the Plate, that Line 9 
when the Plate ſhall be ſer in its place, ſhall at» | 
| ſer to the Style, See here divers Figures of de 
- theſe ſorts of Plates with their feet to faſten them the 
on the Plane of the Dial. "44/197 6. 9 * 
1 Styl 
| nod? 
| dia 
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CHAP. XII. 


1 Draw Dials by Reflection. 


15 puke a Dial that may ſhew the Hours by 
the Reflection of the Light of the Sun, you 
muſt make uſe of a ſmall piece of poliſhed Mer- 
tal very even and flat; of a round form, and of 
abont an Eighth part of an Inch in Diameter; 
and having placed it, and faſtened it in a place 
very ſable and immovable, we mark the Points 
of Light on the Plane where we intend to draw 
he Dial, which ſerve inſtead of the Points of 
hadow,the middle of the Mirror or Glaſs ought | 
to be conſidered as the Point of a Style, whereof 
we find the foot in drawing from the middle of 


the Glaſsa Line perpendicular to the Plane of the 


Dial, che Point where this Line meets with the 


kune of the Dial, ſhall be the Foot of the 


Style. 


iN We may find the Subſtylar Line, the Equi- 
- | oikial Line, the Center of the Dial and Me- 
4 kidian by the practices, where we make no uſe: 


AP, 


of the Horizontal Line, nvr of the height of 


Hz 
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Having found the Equinoctial Line, and the 

Point where the Meridian Line interſe cts it, we 

draw the Hours, following the Methods of the 
Second Part of this Treatiſe. 

Here it is to obſerved that if the Inclination of 
the Glaſs be never ſo little changed, all the 
Dial will be conſiderably changed. Therefore 
theſe ſorts of Dials do very hardly remain many 
years in a good condition; for there always 


bappens ſome alterations to the Wall on which 


they are fixt. Eo 
But if in place of the Glaſs we fill ſome ſmall 


Veſſel either of Glaſs or Potters Earth, of about 
an Inch in Diameter, with Water or Quick Sik 


ver, that Veſſel being put upon a place marked 


on ſome Tranſum ot a Window or the like, fo as 
you may always ſet it in the ſame place again; if 
ou would take it away, the Reflection of the 


| Light fromthe Water or Quick Silver, ſhall 


give the Hours on the Dial of which we muſt 
draw the Lines, as has been taught in the Firſt 
and Second Part of this Work, in obſerving on- 
ly that the middle of the Saperficies of the Water 
or Quick Silver, ſerves for the Point of the Style, 
and that rhe Operations which are made on the 
Horizon below for the Pials, which gives the 
Hur by theShadow of a Point, ought to be | 
m ide on the Horizon above, and that which 1s |. ; 


' made-above in thoſe Dzal/s , in theſe Dials td] Nec 


bz made below. 


CHAP. | wii. 


. — 
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CHAP. XIII. 


(cy:erning the Table of the Sas tilts 


clination, and of thoſe of the Diffe- 
rence of Meridians of divers cum ſi- 
 derable places in reſpect of Paris. 


* Tables of the Declination of the San 


which are at the end of this Work, is calcu- 


ated for the Meridian of Pars, and for each 
dy at Noon, on the fide are the Differences be- 


tween the Declination of one day and that of 
the next day following; they are made for Four 
Years following one another. The Firſt Year 
begins in 1681, which is the Firſt after the Bi/- 


+ | fertile or Leap Tear, the Second is the following 
Year 1682, the Third is 1683, and the Fourth 


Year 1684. , is Biſſextile or Leap Year. 
Then afterwards there follows a Table of the 


| Difſerences of Meridians of the principal places 
of the Earth in reſpect of Paris; it is calculated 
un Hours and Minutes, and it ſerves to find the 
0} Declination of the Sun in all thoſe places at any 
Hour propoſed, There is alſo another Table 
* | Which is joyned to that, in which we may find 
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of each diy: and ſubſtract from the Declinarim 


7 


1 


the Latitnde or Height of the Pole of the ſame 


places. I | 


We begin the Days in theſe Tables and in the 


following Calculations, from each Day at Noon, 
and continue it to the next following Day at 


Noon, and we count the Hours to 24, ſoas the 


Third Hour in the Morning of any day 1. 
poſed, is the Fifteenth Hour after Noon of the 
preceding day. | Wo 


t. 


To continue the Tables of the Sum] 


| F you would have the Declination of the 8 
for the Years following thoſe that are calc 
lated, you mult add to the Declination increafing 


decreaſing after Four Years fully paſt, one M- 


nute for 22 Minutes of Difference, half a M 
nute for 16 Minutes of Difference, a quarter o 
à Minute for 8 Minutes of Difference, and foot 

dhe reſt in propotti on. * Ws 


oo 
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Example. 


I you would know the Declination of the Sun 
for the 5th of January at Noon for the Year 


1685, which is the Firſt Vear after the Biſſex- 


tile or Leap Year, and is the Fourth that follows 


| tothe Year 168 1, whereof we have the Cal- 


culation in the Table, I. find that the Difference 
between the 5th and 6th of January 1681, is 


12 Minutes, and the Declination is decrea- 


| fog; therefore I ſee that there muſt be ſubſtra- 
| &dabout 7 of a Minute from the Declination of 
"| the 5tb of January 1681, the which is 20 De- 


prees y & Minutes; and weſhall have 20 degrees 
7 Minutes 3 for the Declination of the Sun the 


ub of January at Noon in the Year 1685; if 


there be Eight Years paſſed between the Year in 
which you would have the Suns Declination, and 
that which anſwers to it in this Table, that is 
tay , that which is equally diſtant from the 
Leap Year, you muſt double this Correction; if 
the 12 Years, you muſt triple the Correction, 


md fo forth. 
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RULE UL 


To find the Declination of the Sun & 
all Hours of the Day. 


Aving found in the Table of differences 


the Suns Declination , the difference of the} 


Declination of the Sun between the given Dy 
and the next following Day, take the part pro- 
portional of that Difference anſwerable to tix 
given Hours , which we add to the Declination 


of the ſame Day if it increaſe, but ſubſtract i i} | 


/ 


Example. 


As to know the Declination of the Sun on the 
15) day of March at 4 a Clock in the Afrernoo 
for the Year 1683, I find in the Table that the 


Difference between the 1 5th and 16 day is 
minutes and 7 (for there is ſometimes 24 minute 
and ſometimes 2.3 minutes) and the Declinatio | 
of the Sun for the x5th of March at Noon in the 
Year propoſed 1683, being 1 degree 59 1. f 
0 


nutes, to which here muſt be ad ed the pro 


portion] 


21 


| tional part of the Difference for 4. Hours,which : 


is the fixth part of 24 Hours; therefore yon mu 

take the ſixth part of 23 minutes and 3, which 
z about 4 minutes, which being added to the 
Declination found 1 degree 59 minutes, be- 
cauſe the Declination increaſes, and we ſhall 
have 2 degrees 3 minutes, the Declination i in- 
creaſing on that Day at the required Hour ; but 
if the Declination were decreaſing , we muſt ſub- 


frat the part proportional of the Declination 


found in the Table. 


This ought to be underſtood of the Declina- 
tions of the Sun for the Meridian of Para, as 
ve find them in this Table, but for other 


places onthe Earth, they are to be reduced ac- 
| cording! to the following Rule. 


RULE III. 


To tro the Declination of the Sun at 
4 given Hour in any place that s ſet 
down 111 the Table. 


THe Table of Differences of Meridians of 


places which are here ſet down in reſpect 


i of Pars, with the word add or 2 ſhews 


how 


[ 166-1 


how much later or ſooner it is Noen at Pen | 
kh n at that place; the chief uſe whereof i is to 


know the Declination of the Sun at'a given 
Hur in any place ſet down in the Table. | 
Therefore if you would know the Declinati+ 


on of the Sun at a given Hour in any place that 


is in the Table, you muſt find the Difference 
of its Meridian in reſpect of Pars, and joyn it 
to the given, Hour, if there be add after it, and 
if the Sum exceed 24 Hours, we take the over- 


plus in the next following day to that as was 


given; but if there be found ſabſract, we take 


that Difference of Meridians from the Haur pro · 


poſed ; but if the Hour be too little, add 24 
Hours to it, and then ſubſtract, and the re- 


mainer ſhall be attributed to the fore-going 1 


Day. 


Having therefore fand this Sum or Difference ! 0 


of Hours, we find the Declination of the Sun wi 


for that Hour at Paris by dhe Second Rule, and 


you ſhall have that which, 0 
om place. 7 8 mY 


If we would kfiow fot Rome the Declination 
of the Sun for the 2 2th day of Auguſt 1 6 82, at 


4 a Clock in the Morning g. 


PFirſt, Becauſe the Hour ropoſed i is in the 
Morning „Ireduce it to 16 Hours after Noon 


on * rh = of Augof, and having found i he | 
the | 


| -—o_ for the | 


the Table of Differences of Meridians, that for 


Rome I muſt ſubſtract 47 minutes, therefore I 
take 47 minutes from 16 hours, and there re- 
mains 15 hours. and 13 minutes after Mid- day 
on the 2 1 ch of Auguſt 168 2; and by the Second 
Rule I find. that the Declination for that day and 
that Hour is at Paris 8 degrees and 15 minutes, 
which is that which was required for 4 a Clock 
in the Morning the 22th day of Auguſt 1682, 


* 


at Rome. | 
Anot ber Example. 


Ii you would know for Peking in Cbins the 
Declination ef the Sun at 2 2 Clock in the Morn- 


|; ing on the 25th of Fuly 1684. | 
+ Fiſt, becauſe the Hour propoſed is before 


f 4 Noon, I reduce it to the fore-going day, which 
vill be the 24th of July at 14 Hours after 
Noon, and I find in the Table of Differences of 


Meridians, that for Peking I muſt ſubſtract 7 
hours 4.5 minutes, the which being ſubſtracted 
from 14 hours, there remains 6 hours 15 mi- 
nutes; therefore I ſearch by the Second Rule the 


| Declination of the Sun for Paris on the 24th 


| of July, at 6 a Clock 15 minutes after Noon, 


| inthe Tear 1684, and I find 17 degrees, and 


about 1 3 minutes which is the Declinat ion of the 


Sun for F eking on the day and hour propoſed. 
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for (Quebec 4 Hours 36 minutes, therefore we 
have the 24th of March at 26 Hours 36 mi- 
nutes, or the 25th of March at 2 a Clock 36 


degrees and about 30 minutes, which is that for 
Quebec on the day and hour required., 
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Another Example. 


I would know at Quebec the Declination of f®' 
the Sun on the 25th of March 1683, at 102 
Clock in the Morning, which being reduced, |' 
will be 22 Hours after Noon on the 24 of 


March, and I find in the Table that I muſt add 


minutes after Noon, For which time in the 
Year 1683, I find the Suns Declination to be; 


- 
* 
4 4 


Y 
G 
« 
4 
1 


p; 


EDEN EVEPESE 


An ADVERTISE MENT. 
concerning the Figures. 


| | 5 

Ere you muſt obſerve that the Dial drawn 
in theſe Figures, are not made exprefly for 
any place; for it is impoſſible to make the Mag- 


nude of the Lines which we muſt uſe equal to 


I thoſethat are here drawn: we ought only to fol- 


An 


bo the Precepts, and not to meaſure with the 
_ | Compaſſes the length of the Lines, to ſee if 

they agree: For Example, altho we ſay make 
the Line à f equal to AS, yet theſe two Lines 
ue not equal in the F _ „ becauſe that ſome- 


times one of the ends of the Line AS as S being 


be Point of the Style which is not in the Plane, 
the apparent Magnitude of that Line is not the 


true Magnitude , and it alſo happens often- times 
that the Lines of the Figure anſwers not among 


4 themſelves according to the Diſcourſe which was 


I done to order the place of the Figures: it is ſuffi- 


cient to obſerve well after what Manner, of what 


| Mag- 


„ 


” * 
7 by 


—— — 8 


2 : — — 8 —_ 

— n r F; 2 
——— . : > — 
2 . 3 3 * 


ke 
t with 
hich we 


d ordinar 
* 
* 
1; 
— his 
* 


to help the Imaging 
| Pp t 0d 40), 
? 74; 
Operations, 
. '@ # 
4 
KT.” 
* 
: ws * 
* * 4 
4 
7 $433 
* 14141 
Ay 
- p 1 
140 
rs - 


e to 


* 
4. 


rin 
| 
reat num 


it is fo 


2 


Ss 


= 


, - 4 
4 
* * 
- 
+ 
! 
a. 
: 
b 
＋ 
. 


* 


e 
1 
mpoſſib 


oft 
mong a 
propo 


| the P ; 
12 
o 1 4 
% p 
* 
„ 
x * 2 * 
— 2 * 
1 S. 4 
4 
* 
4 - 
— * 
ws 4. IF 
* 
WI. cs 
7 3 
- * 
* - 
« 
5 * 
— > «4 
— 


E 
888 
- 
* 
* 
ww 


de y 
ro 


* 
* 


* 


alm 
like Dial: am 


it is 


my 
— 


tion 


that 


— > AB ——— — OLI Wes ere eee « 
— 2 —— —ä ——— — — — 


11 


. 330 
—— 222 


} 
i 
. 


. 


ation 


n 


1. 
1 


Suns De 


* 
* 


oe Cote 


bo 


+ 
% 


— 


— — — 


— 
4 
. 
* 5 7 "We 
2 5 8 4 I 4 
: WV 2 — * W 
% * 4 * 
Fd © 
* . n hy 
- j " 
= of : Sy a 
e yaw 8 
IT" * o P 
” ITE — — = 
d s — — * 0494 «4 
* A Mn - 
i 
OO : 
8 ” * ” D a * 
- > - - 
2 tor > mo * — 
* 
: 3 2 2 
g = 
3 * „ - — * 
—— SC 


3 
— 
— 2 
' * 
% x 
Fl , - 
* 18 * 7 7% 
ef 1 3 2 
” 7 7 + n 
” ' 9 
* * 2 * 8 
< 
25 8 2 2 2 
* — 
2 ? A * a * 
| * 5 
— o ZZ 4 we 
# 4 - 
. 
l F 
= 
* 
1 
a 1 2 : 


— 
= 
— 
— 
* \ 
MM” U 
* 
* N 7 
4 
I 
rods 
* 
we 
n 
* 
1 , 
- 8 * * 
* \ 
- \ 
—— . 
<<; f * £ N 
ESR fon . 7 n LOTT. 4 2 
= WY —— D 5 
25 WWD IHE 2 * 
- * 
It - = 


N — 
\ 


For the year 1681. 


Pp 
. 
; 


K — — 
5 * 3 Nee, es FORT. 
I te CS 4 — FT. I Erna * 9 * FM "—_ 
- $57 EIS 1 . _ 
* r „— * © K 1 


—— 
N 
Iv 
. 
8 
— 
N 2 Sw ow ovors'w ww | He 


61 leo == @ uccuw___. ..onoocjcocovcoc . 


hay bay 
0 
a > My a. 
O O ny _ | 
4 7 
UI 
N 
Iv 
© 


ID 

NW © 
2 
2 

— — 


SON 
FIT 
oY * | | 
| u \ 7; 


\S 
by het ny oy, 
858. 
ps 
hd 
wt 
was 
— — 
4 


A — 5 
my NJ 2 
— — 


— 
SONNY A nn 
\ 


oy py hy 


ZZ TOC” w 


. * ee t—_ — 


f v Ko E 
; : "1; : n 
L 4 : ' 
- o e bs 
: . { - 8 
a N 
8 
9 
. 
* 
;- 4 
4 
* 
+ 
— = 1 
828 8258 
a 


* 
Se E 


= 
. 
1 
1 


7 


—_— — 
— 2 * N 1 63 — 


| a 
„ i — — i K 
1 ³— e——_—_ 2 = 
rs 7 * 4 7 * ao 
+ 
* 


For ihe Tear 168, 


| |S 


* 
ti 


SY FVBIPEE 


SS 


e 
> 4 D 
* 
* —— — aro 


FANG AA& in d, 
8 


2 In 40 


— 
r 
. 
aq by — * 
> 


S8 


21 


* 
2 


888888 


— 

O 
8 IK 

8 

— 


T; 
— 
C.0.0 


„ 


0 0 88S 
| _ 4 
* 


5 
2 
1 2 
8 
8 
— 
ID 
1 


28 82 22 
IS ES ESS 


SRGGRHUGMRR UH 
— 
N 
—.—.—.— my 
+» wo Wk — 
A © 8 


. 
— 
— 


v4 wt ons — 


O 


Gs 
ON 


. "ay \ og by bay pony — — 


N 
Y n * lt... ů AR S he 


— 
S 
_ 
+Þ +: 
> 
2 


to 
A 
+ 
N 
VI 
N 
to 
— 
A 
wo 
\© 
hy 
N 


SS SSS NN 


* 
— 


„ 


„ , 

2 8 
N NN 
888& 


S RN NK SS BY 


5 - 


JV £9 090/©0-0-0 O = 


„ — 


* 


* — 


— — 


WAN OOO 


o 
— 


| SEG 8E B= 


—— 


== 
My 


888388888 
BAA 


423 


. 
* 
o 
ot 
— ms 


—— 


a 
FFF er 


— > EOS > en I PAR 


— — 


46664244 


.= 


NN Fa 


— Q —˙ —  —— 
al 


8 Wy = 


S8 82 


2. 


10 © 


. 
—_—— 


* 


Fer ihe Teer 1683; 


1 1 * ” * 2 2 


1 ww e ry en | 
Ken ee S 


— ñꝗ—̃ EE CCS 


2 1 SAS 


= 
ELSYW RK to Re ee 


——. 


— — * 1 1 


| — .. 


— 


3 88 ** — 
882 E . NDOT. 


a 
. 


2 
1 


ITT" 3852 8 ITT FED TOE 22 822 888 
8 ad] SSS — — | 


—_— 


ä 


ß 


1 . Er Yo” . r 


ae” 
Pl 2 — 


% Jia | 


| 424 
ee WR | 
N 
1 


＋ 123 

3 23 
4 | 2 3 Plz 
| I-43 3. £2 23 
5 2 44 23 
i 22 at 23 | 
i | A 58 7 | 
| 18 3423 | 
\ 1.217 Ul) 


bs 


22 2 8 2 2 * 
0 98 
* — wit k 
GH 


— 


od LS „„ FLA? 
SS = m0 


85,0. 6 
> > v2 


| . ' 
RO 13%! OO went © 
KA 


— — Ka 
— 


5. NV 


28 5 


ra 


= 5 v0 


: LP * Rp L 
tf E | ©" 
LL > 1 


IG ern Rn 


dh. 


1 * - 3 — ' — — * 
| q PIE — — R A * 
; 3 be 4 — F 2 . a 5 — 
N Py 41 
* TT . a 
TL For the Year 1681 
10 5 ) 0 VC a 
111 i 5 
N 0 r 4 
We * „ IE 


: 
5 
i 


VI 
N 
2 
— 
S 


» 
8 — 


8 N 
N = e 
I 
2 
* 
— 
t 
Ser [Wd 


— 
$ * oy "24 = 
2 * 2 4 1 


N 
| > 
JY On 


DEED bo 
— Tn 


do 
Va 
to 

d © 


8 A 
= we . 

NSS 

” 
WNN=EmHOOCOmWNN 


* N 
* 
— — 
o ; 


: 8 
i. 
— 
* 


8 


2 = 

a USL 
— 

3 


23 9 


- 


i 
+ 
* 


da. IN 
* 
KP. 
Jaws} 
S> 
ANG 


9 
— — 8 
Iv 


" —_—” 


" » %# WE WH WW % WY OUORR9) 


* 5 
0 * _- « 
= * 8 
1 7 
; 9 * ny. 2 
4 *. Wr 5 WEIS? 


OA 


— 
— 


. 
— 


2 

do 

N 
1 * . 
2 


— N 
NEE IRIS 8 7717... ᷣ IRE 
RW W 1 <a 
7 4 _ WA > _ „ In : 
. - = — 4 * 
-4 he ” _ * 2 42 * J (5 


* ; 
S ++ $., 
\ Bf 
© + ww 
1 
60 — 
if 
— _ 
+ oa 
&& 
©. 
SY 
— oa 
WM. 
[1 * 
— 

* — — 


4 


Ll 


. 
* 
24 
5 
4 
* 
* 
— 


— 
* 


- 
— 
- 


* 
> 
— 


17 
ng 


_ 7, 1 oo 4 


— 


* * 
/ 
" ——  — 
i 
- 
52 N Wa” 
— AER ret or er err troy ro oa 1 
- 
* 
La 
* 
* 


* 


; 
” 
= 
P * 


the Se 
or I. 


the Ye 


5 
—̈E— 
* * 
ho 
* — 
* 
1 i 
* 4 %..4 
d .,. 4 + 
* 
* 
: 
I . 
U 
* * a 
* * 
- . 4 
* 
9 
en n 
„ 
* 
* 
— 
e 
* 
o 
y 
* 
* 
* 


* 

* 

| E 
= 

”_ 


82 2 —_ 6 


+ 
* 
* 
* 
++ 
: 2-1} 
* 3 
* 
* 


— 
* 
. 
* 
»* 
. 
i 
* 


227 „%: : 


ꝓ— — 414 . 


* 
| BY 
r r 


* * 


— 


* 


— — — — A As pee 


— Lond 
- p 8 N > — — — - 
5 — - . I ———_ — - _ - — - 


— 


| Fordhe Four xGBa' 


ones — 


4 . 


f 
P 


A 
"lire e 


* 
7 


5 
e 
. - 
FE 
Ne 
* [ r 


2 Hy oe 


& 


SS 
AI? . +498 
0 0 IN 
— gynar 
2B RAS 
8 


8 
«x $ 


142 


* 
tv 


— 
— 
do 
ho 


——_— S wan 


— 
888 
423 h=Cohres 
to I Id - 
> 
OW Does 


— 


YA 
88 
ho * rot 
* O.\O- G9 
2 os 
9 


Sc s ES88EE 


— — 
A * - *+ —— — p 


dd 
— 
0 


23 


» 
Wy 
wr 


2 
88.8 
8 
. 


Y BR 88 
IJ 
8 
8 S 
ee SSS ANR 


Nen 
| — 
S 
2 


td 


+ - 


Fo'oor the Tear 1682. 


e O ml 1 | 


— 
0 


F \ 
8. 


GASAG 


——— 


a . 25 —— 5 
4 I D * 


— 


. 


A — - 
LA 


- 1 1 * Fa, 


-- 4 
th 


O ra wn 


1-36 


— 


? * 2 2 STS — % _ — * 7 ; : 
S SSA NT} ea. 


——— 3 ů ů ˙ I, rs 


Ya 
— 


ee e eee 


= = . - « 8 


— n 


— . = - 


— — —üä—— 


- 
— r 


5 


— — ro ergo nee — — — — —— — 
1 | Diff. M4 Fee Tee eee 
1 — egy ww x or WO oe wary ery _—— — 
22 SSS nuke Sg s geg * 
3 12 8 e 
i ; — — — 
* — —— —— == ————_—_— — — — —— N. ; 
8 . 
12 
3 — — — On ———ů—5ů ——-—- — . — 
ö 0 1 : | r i 
| 3 I eee e 
| ' nnn re nnn 3 — N — 1. 
1 SNS NAgdeagsgogssstens sn HNC 
BE * 2 eds 8888885448431 
0 ˖ ü —— — — — — i * 
..... TTT... 
— q —...tꝛ —v— — 
ö PTTTTTTCTCTCT0CCbTTCTTCTTTTT [ 


—— 


— 


* . . * 
"Ea. Pot the Year: 1682 
% 


4 
157 
I fa 


A SNA u — 8888S 
5 


x = 8 
* 


Il 


"CON" DON oþ» Ur te eu 


—_— 
„«.“V.„)9ͤ„„ IE ENTEINTT 


5 8 


dd! 
— 24544 . _ — 


——— — —-— 

2 > - —- — 1 

waa 4 2 
1 


— 
—— — 3 


88 8% 


* ; 


— 
O'S 
moons 
NE RNRR 


8 8 8 8 


11 — 


— 

+ 
X = 
So 


— 
- — 


2D NS BRASS 
. ee 3 % T 


"6 ——_— 
=, - 
— 


— 

CO 
ds. 
dd 
pot 
A 


2 
88 


20 
Zr p 


— YR, 
£4 ©, * k #* .*% 


EEFSETTSIT ETCHED F< AG 


JF 
IS 
22 
— 
Q\ 
SAE. 
— 


Py 


— 
* 


2 


30 15 3 17 7 8 
i n rb 4 os iff 


5 
EN 
& '| % 


ij 


N _ 


IN? 
W doo WU 


„ e „ 
© 0 „888 


N 


* 
2 w# * 
. 
Oo 
- 


DR BRO NO SAA cob Þ oS 
tv N 
py bay 


— 
0 


N 
Vw 
SGS = O © ON Apr wa WU. 


_ . 
- n * 


o f οñ 


— 
— — 


r an vb _ en 
SSS 


DD 


n 
rr eee 


ä — —— 
IS 
. 


SR 
— 


— 
— 
©© 02 


* — * — » 
— 


1.8 
18 


\ 


OR 


Fr GS — yon 


N 
* e —_—— ——— — — — * ws 2 24 * 0 N s % 
4 Fe 
",. "It . + * 


bs 


euer ivd. 


„ ef” 
8 0 oe 


x. 


— 


PR 
* 


n 


2 


ws. 


-—- — 


— 


— O..0 ww * | 


——— — AA een 


* 


aaa wa K pre ——ͤ — 
4 8 2 
. * oy 


i 1 I — ˖ —‚ . ro 
by 2 » D << Y _ ry 

2 . . eeaaand 
= —_ 0 & 


— — ——— ——— 


. * 
* ada.s . — 
* * 


— a Rr RY 


4 1 _ 


0 
(: 
t; 


5 


eclination 


7 


* 


FP 
* 
* 
vp 


Of the Suns D 


' 


1 


4 1 


x 


— 


5 


_— 


168: 


* 
* 


Lear 


9 


c EE TCEREREES 


IE". 


* 


a. 


_ 


* 


. 


— 


* 


a ; 
7 5 
8 
3. : 
4 
* % » 
& * : 


+ 


* 


1 5 


fe Z Being the Third after 


z 


* 
Y 


U 


2 
x 
* 


7 
- 


9 


— 77 


a 


” 
a * 


. 


fextile or Lea 


OS 


car... 


g* > 
>. 
R - 


B 


+ 


"x" 


* 
. 
* 
Ll 
- 
- 
= 
1 % 
, 
q 
S 


— . — 


— 


a 


For the Y 


car 


- 
* 


\ 


168 


S O -| wa 


c N NN 

00 2 2 2 
FT) 
MN 
— 


88 8 


—— 
* . 

o * * 

4 "Ms 
„ 

2 

5 

* 


— 


January © | 
LE >. 
South = 


| WS $A XNANNN Goc00% 


. LOIN | 
Yo + 


—— — ———— — 


= . A 


* 


4 * 


Bs 4 — — — | 2 £4 dow? 

0 © AAA NO 20 Nes * 

* nr .. 
„ — eee 1: of l 2 N * 


bb de e en 
1 162 Wann $0 g nc eo e 


rr 


9 
* * 94 dn OL 1 80 4 {a P_ vH * os c XN. 4 
eee BEE 
| — Ons * F 
1 A — I > We Kk 
Days TINGS RS Milo 828 88 AAA 

| "7 Hon: AL : 
N — pate n — 


| F 


— — — ＋ 
T IDLIVD DNA A 


— ME — 


— 


e. S won ml tt. 
de e 805 ——— 8880 T AU AY. 8. 


TT ELEFLLEt — 


— — — hee att 


aj — —— — "FA 


| Fox the Near 1683. 


Ik 437 0 Dem — . — 1 IM 


ä — 94 _ 


For the Year 2683. 


"ba | 


Ly 
K 


— 
» "A 


4 # 
1 


EE 


14 


"Cy DU 


ae 
80 


Ron 


— a 


2 


8 


SES Gol! 


= | 


n 77 


> — 0 


Db = rv vs v4 IN 4 


—— {WC Gr — 


= 


= 


— 


2 * — 


ichn 


m” 


-SIY JV DST 


= — — 


— — —— ————— — 


S e = n — 


— 2 . — 8 
m . 


* * rr - 


2 


d 


_ 
S 07000 OV > n- 


* 2— 3 


* 


0 


—_ 


% 


[=3S SY Sx 


For the Tear 3683. | 


1 
bet T0 


| 
| 


— 


RIFT 
yn D. M 


Neb... 


| 
| 


25 gy ww vv 


_ — — —— — 


A 
7 


0 {n.;foa | 


* 
ht. ls 


PE 


— 


O 


7 > 5 - 2 a — 


IN 
— 
— 
O N 9 - 
Jang han fan bang hung 
90! 099 As Wo 


* 

+ 
* 
O 


— 


MN 
+Þ 
82 — 
ORs) 


PPP — 
1 Co ns WY * * 


G 2 
— — —— 


8 28 
— — 
280 
ry C2 
wi.o 
— — 
28 
— —— — 
Nix 
— O 
| > worn ON D O = e 
VL) NA wy KN 
+ A © +> 
—— — — Or EO Os — 
N . bt 
to N Lone 


8 
 — ð— 
a „ 1 5 17 ; I * 


reer d 


CON = 


— 


* 


— 


i 
N 


rr 
5 
£0 
+> 
wy 
— 
wh 


. 
S 
2 
— 
Q 
O 
N 
N 


——— — 


—— 
dd 
tv 


> 
WA 
— 
1 
1 
a 


* 14 
= — — ä 


— - np - 
_ — r rn ner nn ⁵ Bonn nie = 
— —— - — — EO ES OR > 


S 


_ , — —— 1 
2 
„ ; 8 11. 
2 * * 982 4 

* 
2 

2 

$- - 

m4 


I 


17 


2 8 Na 


© wr 


OO 29N, OYh 


422 
8 N. N 
A 


1 
il 1. 
f 


123 


— —ͤ— — 
. „ 
mn ick! 
5 
] * 
— 


l 


ESGHG G&G 


NN 
<> a> Wo 


| 


_— 
* * * — — 
d 
* 
LT i & % 4 
„ 
— 


—— 


O = 


SSS SSO d 


* 
I 


_ 


"RE 


5 1 
| For the Year 1683. 4 
9 I or S >] Dailey pm: | 1 
8 _—_— S | JIM. D. * 9 
8 . 1 ; Hp _South E | 
all [1\7 ee 12136 1 4 
=: -|*| | 3123 1 4 
231] 4118 2316 a 
all [5(® Fleet 113 0 7 
22 618 54 Ic | 5 23 234.2 
14219 2? iy 6123 5 2 
2 18119 2311; 42 
19 37 ow 9123 28] x 
20 10 19 F114 10123 29 0 
125 4 12 + Fi} 23 Wis 
120 17 3 12] 23 29] 1 
all [13129 39 [13 137.23 WI. 
2055 1 20 54 12 4123 26} 5 
51 27 þ 11 16 23 243 
2 17121 16 a7 T4435 41 oh 
2 |;3 21 2711 118 123 18 3 
ll l 21 37 10ʃ "4 4.00 
120 l 7 21 47 1 
20 1 21 56 9 2123 6 5 
ll z 22 53 E 
19 A = ms 23|22 56| 5 
19 24 22 21 my 24 |22 50 6 
"al 4 22 29 25 [22 44] 7 
160 % 2 35| 5 33 
ME 43 J 127122 8 
1 22 49 - 28 |22 22] g 
= 69 | 22 SSI 6 29 | 22 148 
be „ ** 
VV 
2 : ap" 


f * 3 — — 
3 K — —_— ” , : 
— 5 
— — 
—— y a a £ —— — —— — — — — - — — — — . 
— —- — 
— —_—_ > -_ a 2 : 
— * # * 2 
* — 1 * 4 3 
& F . = 
: - wo * 
* A £ ; 
7 * 
% 4 | 
8 . * — 4 * 
— 1 — * - 
— w : 
- 
: * 
& 
— 4 
| 4 * 4 * ” "0" » 
q Go 
F 14 . ” 7 FP ri 
* 1 0 on 1 ; a 0 
: : 00 Wi & p / - 
F- * a — [7 
? + *w a P * "a 
| ' : — — ow 
- - 
1 ——ä1äé4 - -_ * ——— ů ů ů — 8 — — 
2 ——— 
. _ 4 wa + * < * 4 - 
! 4 * 4 »<t — re o 


— * - — oy 
bo —  — 4 - - 66 
; " 
* 
. 2 — — " — 
>< — „ — — Gear ewe cw ee — — . 23 
—— — —_ — 1 » 1 4 * n 4 ; 4 
a 8 1 „eden nner enen nee. 
1 r 2 S „ 12 who $2 þ* S 1 
m 1 of +? Fa) _—_ $ * : Ed | j- X. C ff 4 . ” * 4 
i * „„ „ r — han aus _— $0 ot 4 - 8 . * a 
: — — _— — * — — — 5 | ; = - ; 
2 r N , 2 
4 1 ener 11s 104 1 © 4. ws by 1. wy, Us * 1 
wee C02 12 1 * ** al * - ' E / K 4 Lay Fs. Li 43 
| * Ir K Ci "DOS "ES, "TE (8e 5 W, Lis ad TS La. Cy ww 
- * 1 F 5 : 
* 2 5 4 * 4 4 1 # ' 4 0 1 Fi 4 het hong — bod 0 
— : — P 7 , * A 1 5 . 6 
| 2 4 7 92 mY FE wy C- 2 : 4 4 os _ - 1 ” * * 0 * * 4 Og — NY — g 
5 - » - a I *. Yr of <- 7 — 5 Lad 1. „ ** , * 
5 7 A - 4 1 * _— ” * — 4 * ö 
ö f , _— —_— PO. md —— . — —— 5 „44 * — — 
1 929238 1 —— — — — — * * 
| \ ' 
$' B44 9 a 


y 


20 4 
TT COLL ca Hanand 


0 1 * . A W 1 Fas 
1772 N 4 123.0441 63 6 9 3 he £4 (IE Lf wee IS 13 * 
* : „ — * 
; 2 


3 „ 


% 
- 7 - 


—ͤ——ꝛ—— rs > —— — —— 2 — 


7 


4 
: 
” 7 pu may ' » 
Br (© „ | * 
aa.cywe — a kv — ** | 2 9 8 pry my : 
. 2 . 
C0 4 N 1 7 4 * — 4 | 
[41 (4 42 14, 03 61 04 01 — — . | 
A TR « * — oy „ % 7 * 4 * ; *- * * 
We © WW sf [ww | WS 
þ ? 
— 
4 - . *. 2 
E 5 * wa; lh | 
8 an 
. $ 
_ Pg Y * * 
5 , 
1 3 A \ * | 
. A — *% 
"a. * 
RN l 
4 
4 
4 YL #4 hl 
322 1 
* 
— * a * —— W 3 
—_— 
* LS 
388 * 5 
- 
— N ö 
. g 1 4 . 7 ” I 3 
>, ” _ 4% 4 F { Y . 
E wy * »- * — 1 5 44 * 1 
* _ 2 Fn = ry ' — „ . 7 * 
way” *% * * _- « i FI { 
. . * 
Pg * . * — 2 * * * nn 2 
b OY g ; . 
? : F : N ©. 14 „ * 
X > — 2 f + F- 
. 4 Y w3t v * a 8 * N ” 
2 
e . F - — — wy BEI 8 9 7 « z hs 
* 82 — — oa — — — —ͤ—é—) — — 7 —— 
- _—. —— — — —— * * 7 
* * * 0 — . 
- * # * g 
1 1 4 7 V — 
* * 1 
8 — 


* 
#. 2 FOX ; 


1 — wy 
2 : 
= 3 
| I 

; 

- 
* ” 
{ 4 
1 
11 

bg * 


For the Year 1684. 


NE 
\. 
N —{ _——_— 
4 e — — 
r 1 
o 


| January 2 . 


day 
S 2 
F 
2 
1 ze {ha 
vg 


— 
2 * 
5 ws * 


— 
2 
wy 

W 
ty 
O 


. 
2 
= 
1 
n 
28 


a 4 
a — A 
22 is 1 


— — 
— 1 — 
388 
| N 
2 N 
— — 

BZ D 


| 3 11 ö 10 29 221 12 
| 9 = 10 7 224 13 
g 25 6 VF 1131 9 4 14 
| / +1072 144 231-221] [5 


2 

O 
to 
Gs 

© 


th 
= 8 
IE 
A 
ww 
YU 
— 
A 
W 
4 
1 
2 
>= © 
GAA N ooL ww 
D 
S S 
S 8 


nt 3 a. 


X OE ns 2 F 
8 1 
* 
For. de Jr 1686. 
— 80 | 7 


S2 OV + gh "das > 8 


T 
8. 
* #0 
Ml 
} 
ll 


IH 
3 


O 


a 
— — * * 


% 


S ons win wml 


anc - 


” 
'f dd; 
en. 


3 2 Wy 


SFEGSSEZ SVS DOS 


s 


ty 
— 

— 

\S 


— — — 
5 os 


| 
wo Wa 
Iv 
Ry 
2 
0 
Id 
Id 
E 
— 
QA 
80 


S 8 
JS M= Dic eee NY Nw 
„ þ to 
W 
t 
13 
—— ͤ—ꝛæuͤ 
— 
SO 
— 
2 
2 
— 


7 A 


— 


For the Yao 1684. 


| 


| 


—— 
— 


— 
> 


11921 49 

% 2 58 
21 | 22 6 ; 
22 22 


— ·⁵ q 


Þ Ann AWNNNY oe © 


0 — ts — W ww. ” : 
© «4 0 oh Ae — O eee NE LD 


-A. N NAK 0400 55 

; : 7 » „ 2 15 

— — . 4 
Ed 


5 82 885 Fe 2 FIT 
IEIFELIER HIS SE BED SE KEEL SS 


— — 
bt _ ——— -- 


de ISIS — — A — 


n | N 8 wy 


> — 7 "DF. M1 "In ene —— OD = = Re e eee e =\ 


— A 


__ 


FREE 3. 


_—_ 


r * 


4 
. 
2 
= 


* 


A 1 77 bus 4 6 — , p 4 * NA 
— — —— = > WE — X 
PT PPT OCT HET VY WJ ; 3. bY ne a © Bog. hed 


7” vw 0 


„ — feng hy — bed en. toy. 


September 


7 
Fat 
7. 80. — 1 


9 

9 . 

> = 
* 


q 4 * — 6 1 *4 
> . * % 21 — P 
r 
+> wat (43 
— 1 


| to I 
& 


5 2 
N 
00 


— 
0 


* — ů ! 5 
I 3 
—— — — 2 * 
«fy . 

” vo — 
* * 
> 


VD 


DD 


— . 
* 


©.. 


„ 


1-4. bf 
— 
PR 


0 


12 


Nec 1 


Fl 
7 > — — 


* 
| SSD 
8 iv als 1 ö e 8 
: N ks - — , 7 
r ? 
* D * 55 
— — * 
4 - 1 1 4 — 2 
1 4 ; 
* "© : * % 3 a 


* 


— 


+ 2 _— 


—— ; 
> 
_ 4 A 2 
- 4 
— wum 
- 
* * 
F 5 


0 0 00 VT TT F 


| For the Year 1684. 
6E 
N 8 November E : s J 9 
4 ; South = [2 — 
fi is 2 
+ 2 | 18 3* 16 53 23 
3 18 19 16 4 23 
4018 35 15 5 23 
918 5015 1 
619 F 14 7 3 
£19 Wig] » g | 23 
8 19 33 144 9 23 
9119 47 I4 10 23 
10 20 113 * 23 
11120 14 12 = 23 
12 20 26 13 : 13 22 
13120 39 12 14 22 | 
I4 | 20 51 11 15 = 
15.21 2 II 3 16 = 
% 4% % 
1% 21 24 10 18 Y 
8]21 3410 win 
9 21 4410 bi bo 
ſo21 54% gl — 23 
=— 2742 22 | 22 
_—_ 8 | 23 | 22 
23122 19 g 24 | 22 
24 | 22 2 7 25 22 
2 3 7 17 22 32 
7 22 48 - | 27 | 22 
| {8|22 54 5 : 22 
4 [29] 22 59 5 38 — 59 
IAA 
ET NS 


© 30" oy Feet» a E i ; ” 
— — 5 3 — — ET RO OW * 2 GR ng rere „ ps I es 2 . „ 2 SY 2 HS ACT Sees 4.4.5 F £ 
; 2 Ly * EL $700. & 6 e 6 VG SO „ 2 — EV K : a \ 
: * „ i 8 — — rp —— ——— Thw—ͤ—ÿG—— — A—i— ñ ˙ — 4 
T4 ＋ 1 we Ws We q Wt Gf 4-4 04 14 bf 0. L964 e £4 2 mY — * Iu — 1 _ 
i 23 * e , , 


1 - 
| 


77 . Fa me 4,7 we tay, 4 wa my (4 C43 -mw W 1 | 
— % * . _ "I 7 . 143 1 e Y TW” a 4 
ö 1 R * S 5 -_ z uy * — uy * 1 n+ A MH 3 5 221 ay 8 2 — —1 We T p 
bt o 4 4 3 ts 2 Many 2 £ 5 e 2 
# A } 2 * Ge tir ů ů *—⅛ u —_ * x * * a : - | 
ꝙ— — — , 
mms - 4 So ? . ah * — 4 ”y & 
? F wo — „ * — - — 
, n ty + 4X » þ (wud e 1 F — „„ „ oy 44 „ CT > — 7 * 4 
5 £34 5 % , Lal 4 wel uu hs 3 { . 2 wt 7 R 
op 2 . „ ft. the. hes ion ond ro Ls 8 ; 
15 * * p a — — — way arr —̃ä— 2 — „K % K 2:2: „%«ö// ͤ—„—?P Es r 9 
1 i ow 
5 1 - | 3 
4 | * | 


— 8 


A 64.44 £4 $44 $4. 41 64 eee 
5 &} 5 we 1 oe FEY + 7 DR 
4 | , ce 75 8 ö 


* 


_— 
- 
189 T 0 
— TD — nne —— ——— —— 
; * 
; 
' 
; 
f 
' 
| 
i 
1 
S 2 
” 


Hat 1728 . : | 
Wc , VS 2” FP, a 4 Te [ 
| (4 G 4 4 4 6 4 41 64-1 wr wes ms 2 28 800 4 C 
9 7 8 a} e rr /o ww 5, 1 fv ww 4 
* * &/ Ga | — * & WW , C4 of ww owe 1 vow Lt, ww WS 22 - = x : —— 
2 I * ; 5 AS. CAA Go ents — —U— 2) Wo wr err rote 


LS 


_ a . . - ” 0 * by „ — 
3 1 2 aa reds wands ore 3 —ä— 1 . : 
. 3 
py } . 


FRY 

- 
— 
» 
— 
= 
-% 
= 


Bs Q, 7 . of, - 1 * . 95 ; 
+ | : ME bur ODDOM 


— — — — — — —— — 3 
N ' 
: > OA * 


. 
is 
— Lf 


4 
s. 4 


e waht 


* — eſe 4 1 { 


1 que 


Vorld, ö 


18 1 
Con T4144 371 


; led * 2, | =o 8 oy gar 
1 1 
bl bla o'e R I 


; ae a 


* 


! p | 

i 7 M idi = 

Ihe Differences x Merdune. 
5 # ' 


IBlois 


Names of 
places, © 


= 


| Abbeville © 


Arz Prov. 
Aleppo 


[Alexandria A. 


Amiens 
Amſterdam 
Angers 
Antwerp 


Arles 


Ars 
Archangello 
Athens 
Avignon 


LON... 


99 


Bayonne 


** 


„— 


| | i 12 
2 


0 16 


2 


W NT drm 
©4104 * 


— 


ts es, 


— 


ntov e 
ſeilles 


eaux 
Metz 
eſſique 
whe 
odene 
onaco 


artinique 


0 0 oO o oO 0h000 AO O0 
ts 
tb 
of 
= 


9 0 O 9 0 0 f 


Differences of 
M. 


2 
_ — 6 
0 
2 . 


D 


d. M. 


or Latitude 


20 
10 


t 
: 
4 


4 Height of the Pole 
# 


— ——_ — 


— — = — 
— —̃ — 5 


— — = 
=—== === === === 


— r —— ern : 
_ — = 


9 
4 
| Ai 
1 
ö | 


| The Differences of Meridians. F 1 f 
3 F — 5 Height of the Pub N BY 
Places. Meridians | or Latitude | 
| ; H. NM. Db. 
JOtend © 5 3 ſubſt. | Fr 16 i 
rleans 10 2 add. | 47 534 
Ormus 4 O ſubſt. 27 35 
i lee 40 31 
Parma jo 36 ſubſt. 44 45 ¾ ² 
1 e 31. [44 363 
Padoua O 42 45 31 1 
Pexing Chi, 7 45 40 0 
Perigeux ., Jo 9 add 45 24 
Perpignan [o 5 ſubſt. 475 52 
Pernambouc. 2 57 add 7 40880uth 5 
Perouge o 44 ſubſt. +2 55 Norti Ta 
= o 38: 43 9 tm 
Plaiſance 10 33 44 53 Te 
Poictiers lo 6 add [47 id Tc 
Porto-belo. 5 L 19 F$ 1111 10 
Trague 1 * e. 50 4% | fru 
iebec 4 36 add. 47 0 * 
in | 9 * 49 2 : Val 
Rennes o 16 add. | 47 58 . 
themes - e 9g ſubſt. 49 12 
Riga ern ; z 


The Differences of * 


1 


of 5 15 3 2 Height of the Pole 
Names of ' | Meridians | or Latitude 
Places, H. M. bo. M. 
Rome 0 47 ſubſt. 41 64 
ouen * add |49 275 
© - x37 add 4c 34 "= 
o 28 ſubſt. 44 18 
o 41 43 11 
3 42 34 14 
2 56 38 22 
dtettin 0 54 53 34 
Ptockholm [xr 7 59 30 
Tangier : 0 56 add [ 35 25 
Tholouſe o 2 41 
Toleda © 26 39 52 . 
Tours : | O * . 47 35 
[Tournay lo 5 ſubſt.] 50 32. 
Tutin 25 44 9 | 
| Toulon — fe 17 $9; 
Valencienne E 4 ſubſt. 50 20 
Verdun 0 38 47 33 
Vienna FA 48 22 


. - 
6 22 4 
1 £ 
- 
n 2 
g ; So 
3 


9 TEE 


- 
RTE 
5 8 
_— - — — — 


P 
FT Ray 3 os 5 — 4 


o 
. 
» 
” 


ADVERTISEMENT: 


Have beg un its tavallh; thel eſſion of an 
Fi: ork of the Conig 38 z Where 
halt find not only all al the moſt excellent 

hg gh * diſcovered in this patt of the 
„ but alſo a great number of new 

em 8 0 I have diſcovered, and where- 


of | | have publiſhed evety one upon different 


ons. 
The Method of the Pris 7 Ir ee 
js particular tom , Ani euſed it to a- 
bridge very mA this whole Work; I have 
iven an Eſſay of this New Method, "which I 


Guled to be Printed , concerniag the Conique 
| Sefons in the Year 1675, 


See here in few words the order of theſe 
Books and what they contain. 

The Firſt Boek contains the, Lemma that are 
neceſſary for this Method. 

The Second contains the original of the Three 
Conique Sect ions, with the Properties of their Dia- 
meters, and all that which depends on a Line 


| cut harmonically or into two equal parts, the 


original of the Aſymptores , and in the end di- 
vers Problems Pin 


ing on theſe Principles. 
; The 


> 85 1 RR 
F . | #2 F 
5 a 3 HY 
N | 


pe Third 8 GG 
Liner to their Diameters, with the EW 
of the parts of the Diameters, gs, 
that which concerns the Tangent. il 
The Fourth makes that appear which 3 is me 
r touching the A ores, . 

Tbe Fifth Book is filed Wit 2 near] 45. 1g 
curious Propoſitions upon. the Conique, Sectio, 

In the Sixth Book i is treated of, equal a N 

like Sections. 

The Seventh is continued all along on a[- 

which is called the lealt and greateſt.” 

The Eighth treats of the Foci 80 the Thi 
Seins. | 
In the Ninth Bock i is ; raught certain, " molt}. 
| phin 4 and moſt uſeful ' Methods for "the D. — 
| i of theſs. Sechont. = 

ben I ſhew you in an Appendix after wh . 
manner we ought to teſolve the Conique Sect: 
ens that have for their Baſes, Paraboles, E 
boles and Elipſes, and alſo all Sen, of the 


ſame Species. | 
— K adele that s by. the laue Rig 


10 


= 1 * * 2 8 
: Fl N £ oy 


* 


Wy which I allt, gaben by Fe of the 5 
firſt kind, of the ſecond kind, of the third | - 
kind, &c. Theſe forts of Cones have for their | 
Boſe Circles of all theſe k. nds , 2 then ha- 
- ring] | 


eee u manner MES: 4 1 
1 dared or. . - 
in the ſame manner that which is the Sew: 
condBook, and in one part of the following the 
| Seton of all Cones of any kind. 

The Demonſtrations are the ſame as for the Se- 
Bions of the firſt Cane, which is that which has the 
ai Circle of the firſt kind for irs baſe : After that I 

Cl fee not any thing that we can defire more univer- 
. "al, nor more . n a ay n . 
„„ d *. 


— , 1 — _ 


compaled by M 
bath — le Ajembly of t 
Academy Royal of Scienc es, made. 


1656be gth of May 1682. 


F : | J. B. Du Hacol Secretary of te | 
1 Academy 7 Sciences. FE. 


E "He Approbation en per- 

I mitted to be —— | 

. made the 23thof May 1682. | 
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. His Geometrical way of Mr; Bola Hire 
E for Drawing Sun Dials on Fixed Planes 
6 | is univerſal. The Toſtrunmemts that” are 
uſed to perform the Pratijes thereof att unly a 
| Plain Scale and a Pair of Conyaſſes for fincihg the 
Sub Nur and Equinottal Lines on the given 
I Plane, with the ſituation of the Ax# of the Style 
 ] in reſpectof the ſaid Plane, the Obſervations be- 
' | ing made bythe Ju from ſeveral Shun of the 
| Point of a Fixed Style ſot upon the ſa id Plane. And 
I by Level and Pla Likefor finding the ſituati- 
I on of the Meridian and Horizontal Lines of the 
I Plate an the Planto ih, which Profite of 
5 Dialling he chiefly demonſtrates from the Inter- 
| ſeRionsof Planes, tha Doctt ne wheteof f3 con 
I used in the 1 1th Bo Zarlids Element i. And 
I beciuſb be has gives os particulde Example of 
I this general way of Dialling in this Tens ha 
thought good to add this Example following: 
A partie Exanipld of this General Method 


| 5 A purn 
es Didliy Muſbured by Nembw. 
Tbere i Styls by dion A Fined Plane, whoſe 
perpendicular height is S PI eh 64 parts, or 
I 164 parts. Now, the Sun ſhining, if there be 
taken TwWe Points of Shadow of therop of the | 
Style S ontheſtid Pla; ag A and B, on that dag 
when the Sams Declination is 21 deg. 4% m. 
| Southy and that PB the Biſtance of ch Point B, 
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| from p the foot of the Style may begy parts, and | 

the Diſtance of the Point A from P may be PA 
366 parts, and that he Diſtance of the Point | 
A from B may be B 415 parts. | 6 


Now from theſe things given , it is required | 
to find the ſnuation of the Subſtylar and Equine- | 8 
tial Lines, and to find the — the Dial on | T 
the ſaid Plane „and to determine the poſition TOR 
of the Hxi of the Dial by Calculation. ELL 


| [The Gromeuried Operation of Se; is to be "T1 
found in the Sixth Chapter , =_ ZE on * , 
| Treatiſe, andi in the Ln F igure.},-: | So 


Firſtin the Right-angled Triangle 8 8 PB. 


e is given P 8 164 parts, the perpendi- 
cular height of the Style, and PB 55 parts the 
di 3 Point Kaen 2 bend og 
HeabGedle;. mined 


Z 2 Tofiad the Vertical: Ang le PSB,. and he 3 
3  Hypotenuſe S B, which 1s re 1 ef the Ray || 14 


. ol the Sun from the OE * W = ſd 1 

bags of Shadow By: Ang 

Ix | off 

Þ 44 1 to P B 55 parts. - ns 
$i is the Radius, A »> od £ I 


7. che Tang, ofthe Ang FS 184% ns | . i 


1 
Aud as the Sine of the Angle PSB * d. 32 min. 
: Is to PB 55 parts, + 
So is te Sine of go deg. 
1 7683173 Je 8 * 


,  Secondly,In the Right-an oled Triangle SP A, 
1 | There: is given the 2 BS 164 parts 
1 And the Baſe PA 366 parts, | 

Jo find the Ver. ical Angle PSA and the Hypote 


nuſe 8 A. 
8 The Proportion is; 40 8 p abs park. 
5 Is to PA 366 2 


80 is the Radius 110 
To theTengent rhe Angle PSA 65 4 Far m. 


I And azthe Sine of the Angle PSA. 65 4. 52 m. 
- {| Isto PA 366 parts, | 


© | So is the Sins of 90 —_ MEE ; 
e To SA 401 P. ee e 
1. ne the Obliquangular Triingle {« d 5. 
ec 589 


3 There | is given the two ſides ſb 173 p parts aud 
ie /d 100 parts, taken at pleaſure, and the Lk le 


I Angle d/b 68 deg. 20 min. . Nr 
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85 Theathe evaiarfide is is ſb 173 patts, { 
And the . leſs fide */ > 100 parts. +467. þ 


| So is ſd 00 1 4527 61 615 
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To 4 b 9 5 oY 5 ther N 
— 360 by 
<> Fourtly,ln the — an . fan 
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Take the given Angle 955 68 


5 And there ſhal reno A e hin, | 
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J. 100 — and the comtpinee Angle * 
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Then a the umotrhe es 175 play 2 * 

Is to the difference of the fides 7 3 : F 

So is the Tangent of 55 deg. 50 min. The 

To the Tangent of xtidny. ' . ac te Þ Is 

ger 0 * Grü * 

The Sum 1s [4b xpilew tion: +: 'T 
The (2 is ſbd 34 20 min. 5 

EFift 

Then as the Sineof {64 34dvu6 th. = 

Is to the Sine of the Angle 4/6 68d. 20 m. Ther 


[Then the 
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The Angle 0 —— 14 
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And the i ge fide 1 — 14 100 
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Then as the Sine of che Angle ſad 14d 1 19s 


Is to the Sine of the Angle #/d68 20 


80 is {4 100 parts, 


To da 376 parts. 


parts; and B T 164 


and the — O T. 
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5 Fiſhy the Obliquangalar Triangle Dar. 


There is given the Baſe B A 45 parts, i 
two ſides AT 376 
To find the 3 the Baſe O'A 


ry 
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The les fide is B Jy pat. i 
The Sum of the ſides — — parts 


* % 1 t — 0 + 4 
2 C . . u—_ 4-4 4 * q #4 . 2, I Poet * 


| Therefore ke Baſe BA- 415 parts, 
Is to the Sum of the ſides 54 5 
So is the difference of thꝭ ſides — 412 


The greater ſide f 1 A T 37 6 parts; | 1 op 
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the two ſides PA 366 parts and 


| [Therefore as the Baſe B A 415 party, © \ 
1 Is to the Sunv of the ſides 42.1 parts: — 
|S» ie the diflerenceof he ide "* F 725 
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| The Sum is 233 pafts, Log. age 


| E 95 parts, Log. 1.977744 
. Sum Log. 4 345980 
VEIN Half Sum Log 2.1 27 
rf of OT 749 par. 
Sixty the Obliquan gular res. BPA, © 
There is given the Baſe B 4 415 parts, and 


B J parts, 
ond Board hel the Segments * * Baſe 


ald the perpendicular Px. | . 


The greater ſide PA 366 parts, Te IS 
The lefs ide PB —— 55 | : 1 
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3 The; Sum is the Log,of Ps 33, ee 


— 1 = 2 * * * n * 1 
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1 Serenthly,ln the — Triangle pl., 


There is given the Hypotenuſe PI 1 1908 


'F PETE the {ide P G 19 parts, 


To find the ade G I. 


ter ſide Pi 700 parts 
1 PG W 


————— 


Their bam — 119 pam, Log — | 
| Their done 81 parts, Log. 7490348 5 | 
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73 The! ; Sumisthe Log ofGlg8 party, 3,992.016 
Eightly, In the Right-angled Triangl * GO, 
{ | There is given KG 164 parts and OG 2.3parts, 


75 find the Angle GR, and the ans wag 
The Proportonis s GK 164 parts | 


Is to GO 23 parts: | 
© Nx Torhe Tangentofthe Angle GK O74.59m. LS 


The Sum ef the Log: 3.984932 
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| Nimbly, Inthe Obliqungula Trian gle ORD, 


©  .  Fhereis given the Baſs OK 166 parts; and and; 
3 OD 149 parts, equal to the Radius of the Se- 
3 N * LDTand' KD JE parts, 
2 19 <00: 

| eee dog OKD. 

— 0b 4% be | | 

KD 3 e 7 
: "Their - Sum 247 Ai e e at. 8 
I beir Difference 1 
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1 12 7 8 
Tenthly, In the Right- -angled * Tila ngle DRz & 
There is given the Hypotenuſe D K 98 parts 


and the Angle DKx 54 3 41 minutes, 


K To find the ee DE and the Baſe 
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For as cheSine of D Dz K 90 88 bn 54 


' Is tothe Hypotenuſe D K 98 parts 


So is the Sine Ac lage D 2 544 41 w. i 
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Nov if the Plane of the Dial be 
1 on an upright Wall, the Meridian | 
| Line may be found as in the 13th | 
Chapter of the Firſt Part, Figure 14th, | 
. andthe Hours may be ſet on the | 
-  — EquinoGtial Line by the Firſt chapter 

ef the Second Part, Fig. 21. © 'S 
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And six Hours being wen, the 
| reſt may be found by the Third Chap- | 
1 ter of the Second Part. 1 


1 Hours and the Equino- 
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